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IlfRCBIJCTia 
fhe ®ff«et8 of distribttt«d prattle® in les^ iag taski hair© been 
sts^ i®i «t«L8iv©ly lawatigatof* inteyested in th© subjeet. llaost 
withcwt «Keeption they haw fowni that w®ll*-sp«eed mA fr«Npe»t rest in-
1 tervals Jaereas® the rate of learaJag a»i ar® btntfieial to p©rf€»anee, • 
Stiidi®» cMSmeted in iaduBtxy ha-»® shown tlat rest psaisef uswally 
increase procJttetion in spit® of the faet that they result in s«e redwe-
2 
tic*! of th© actual wearing tiae. Rest pauses Mm b®@a foindi to facil-
3 itat© »ost of th® ta«k» whieh reqttir# ©txt^ siv® notor betoirior. 
fh@» are psyehologieal steiiw eene®»ing the reaetiois and 
behairior of antoMobil® dri'vers. io study hat been fomad to whieh an 
att«pt wai aade to d®t©»ine th® ©ffeet of indmeed rest period® m 
driving perfowian<s®» 
Th® priaaxy piirpose of the present iawstigatic® was to study the 
effeet of periodic refrestaaent pauses on drivtaig effici«^  over a six-
hoar period. Simlated dri'^ ring, wi® selected a® the ta®k. in attiBipt 
w«® Mde to deterfflin® the natare of th® perforoanee carve for certain 
•variablee M«aable to eontlnmou® Beastir«iait, A series of psychological, 
1 Janes Bees®. The p®yiihol©gy of leajatog, »®w fork, McGraw-Hill 
Book Ccffljpany, Inc. 1952, p. 1§3, 
J^oseph Tiffin# Indmstilal j»ychologr* Ww toi%, Prtrntlce-Hall, 
Inc. 1952, p. 412. 
•"^ Benton 3» Uiw3«rwood. IxperSfflental psychology. New fork, ARpleton-
0mtiay-Croft#, Inc. 1949. p. 5i8* 
2 
physielogieal, anfi. psyehophysieal^  w«e adatoiBtertd 
both btfor# and aftw the AriviMg period la an affort. t© detect mf 
ehwges that nay haw ©eottired in perforfflanc® m eertaia faotor® d®e»a 
relwaat to ®ffiei®it driirii^ „, Pspioiie wfreitaeat piwsts «er« Intro-
&^ e®d fflffll tlM»ir ®ff»tt m th@ aaoet and «Kt«at of work d®eiwi®at was 
no-tod* laeh partleipaat ©-^ almatsd his ewa of ®ffiei®n<^  after eom-
pletlBg the ffll«ila1^  driti»g ta®k. Siih^ tetl'^ ® evaluations were eewparM 
with driflBf perfoxwBioe and test r®sttlt®.. 
It is h©p@a that the findings ohtained in this ttwdy us^  he of valtie 
to tr«E«portatioii «afety di»et©i«, driver t»in©i«, drlver-edwoation 
teaelMsw, traffio engineers, highway patrolaen »d othsei® who have the 
task of seeuriag the gre«te®t effleiei^ y trm drivew.* fhey may also 1^  
ttsefel to the private earrler whose drive» fr®qne®tly ©over long distaac^ s 
in their Imsiness aetlvitlesi 0M to the average lay driver either as a 
toariit or m m oeeasional long iMSlneas trip. 
h^e ter® psyehopl^ ieal is meed here sowewhat out of it® original 
eont«ct dme to the widespread, niag® it has reeeived in ootsneetion with 
driver payehology. 
3 
isfiiw OP 
literatuj?# wM^  pertains dl«»etly to th» ®ff«ot of MfTOShaent paii8« 
m driving effi«i«ey ii pjraetisally naiexistmt.. Umemr, a f«M atadles 
hme hem ffla4# m ehang®» in driver ^ fioieney as a result of 'S'arioue 
peofiodg of autMobile irlvlag.* Inwetigation with mipaet to th© effect of 
r®st parses on iadwitrial tffiei«0'<^  a««S gwieral fatigwe Iwas bean ©xt«isiv©. 
Sm® of th® fittdi^ s^ whieh see® to be aisplicable to the problea will be 
stiMsapizad ia the foUowSag pages.® 
,Aa investigatiott of exhausti^  and drowsin^ s among drivei^  was 
reportad by the Iatic»ial Safety Coaneil ia 1935.^  fhs e&mm of th«lr data 
was aecid«t reowds obtain®! fr<» utate health, polie©, highway ancl aotor 
vehicle d#parta«Qti» city police departmmtSi imwmem and tracking coa-
paiies, and eoaamiity aafety ccwaeilj. They linited their study, ae aueh 
m possible, to th<we accMsBt® which reawlted to loss of life, injury to 
persma and daaage to ppoperty oceaiiwiei by drivew who, because they could 
not help it • or did not know aJEQr better, sti^  ^%m Icasg behiM the wheel. 
They f«i»d the pere«Rtage of fatalities in accid«it8 whieh involved a driver 
that was asleep was double that for accidenti in general and ccmcludedi 
A^lthough the apparatus usi^  for the slraulated driving task in this 
i® a direct develojanent of the earlier |«r®mit wovea^ at devices, a 
review of the lajMrcws studiei in uhich these devices have been us«i In 
scffiie form In tracking «xperiin@»lte will not be a«ie in this thesis, 
a^ti<aial Safe*^  e«meil. Too Img at the wheelf a study of exhausticaa 
and drowsinesi aa they affect traffic aecid^ ts, Chicago, the Gouncil. 
1935. p. l-4i. 
4 
There I0 urg«at for seientifie rts^ reh to <Set®r-
aine ^ t effeet eontlaiouis driving, l«g hours without 
sleep, aad various aieehaaleal aspeets of vehieles have 
m fati©i@ ai»l to ase«rtaia the r®eu|»rativ# v«l«® of 
varietes rest perlois. Such r«s®arch shouM also bring 
, . out, if posiihle, what degre# of fatl^ ® is dangerewf 
and how different indivJdualjs vary in susceptiMlity.^  
In a soooni, aore ©xtensiv® study, th® iaae investigator® found that 
nearly half of th© pass«Bg®r eat« haS h^ n driv®a less thm two hours wh«B 
th® drivew f®ll asleep, fh® largest percmtage, 56,1 |»r eent, of the 
driver® involved in driver-aileep «®eld«ti w«e in the 25 to 54 age group, 
3 toong tl^  private pass®ftg#r-ear drivers 4.5 per o«at wre wwien. 
Ryan mid Wamerii'^  in 1936, eoapleted a study m the effect of auto* 
aohile driving on the reaetlms of the driver# Their iuhjeet® were 8'ix 
Male driver® ratifing In ag® fro» 19 to 30 year«. Popular nake aedans were 
drivtti over a standard drive eeverli)® a distaaic® of appraxiaately 300 
Miles, fhe actual driving tl»e varied frcm S 1/4 to S 3/4 hours. All the 
driving was done during day-light hcwrs, there was a stop of about oae 
hour for luncheon and anothw stop for a plain »alt^  isilk drink approxi-
mately one hour tefwe th® «d of the driving period, A series of testa 
were adminlstei^ , always in the sme s®(p«nee, both before and after the 
driving period,. The test® included vaicular skin reacticra, postural 
atealiness, hoai-eye coordination, visual efficiency, color naaing and 
%bid., p. 5* 
M^ational Safety Council. How long cm the highway? a seccaid study 
of exhaustion and drowsiness a# they affect traffic accid«Bts. Chicago, 
the Oouncil, lf37. p. 1-31* 
%bid., p. 10. 
4a. 1, %an and Mary Warner, fhe effect of aut<mobile driving on 
the reactions of the driver. The American Jouroal of Psychology, 4S 
(no. 3)1403-421, July 1936. 
5 
afflital addition. laa-driftog dagrs telag which tli« sttljjeots ©agigei ia 
oaJy light »cstivlt|f mm tJBfd at a ecaitrol. fhtae i3w®stigat<»s 
thatj 
I,©3^  aiit«oMl« dritts t«id to tl3» fading 
tiffl® of tli« fwicttlar skla r@aeti<«aj immme 
w®t®iil»si Sa S'ti^ ingi i«e»a8# -to# aewaej of 
@ooi€ii»tim| i#cMaB« th®. fiBm»l effi-
d'@er«ie« %h& $pmi mA ia ]i««lag 
eoloMf Aeemmm thi ip»@d aai &f 
S'got^ al Edition. 
eoi»3»d[t«it 
tli« trnd'Sixmst of leag «ttt«tt©bll@ dfiws is t© pp«i-' 
itte® & less ©f »ffeetlf«nesi ©f eertala B&m&if 
disorlaiaatioaif atg^ eiatioa pTOt«it««« loiS in@t€»p 
ytaeti^ 'US slailar t© thoi# ia 
flits© o^ @3Pif«tldi» st^ g«ft tliat^  tto •ffeet ©f a 
l®»g ®tt«»obll® irive sigr |«Ba®ip a irimr t«ip©-
rarily pws® t© accM®ata»* 
ani h£i eo-wt^ ers a®®i a timwliig laixsi^ ttasyt acwsfcei m a 
light tfttdk m& tqulpfisi with af^ afrntms fep aiaialstra^ ea ©f pfjiete-
pi^ ielogieal tsstst t© steAy two driir«i« of a t»©t<a?^ ti»lli* e<«hliia-
tim engaged in loi^ -»dl@taac« hlghw^  ts?aa®poi*t 4a Fwao«» fhay followed-
tto smbjeets* tmc^  t&t a pafioi of to hoi«# diarii^  vhidfe 
tmbj'tct was t«st©i «f wiy iisf ho»®« A l©g was of the 
aetiTities of ^  itA-wwt whieh SaaW^  fei-^ i^  a i^ taae® of apprcsci-
900 ki3»®ttf« C56© Bil.®i)i e«B®i<ltrabl« loaSij^  ai^  imloaaiag of 
£r®ight sMid, after the fiwt 24 h«« ©seasioml shoi?t spalls ©f iletp. 
The tests itsai oomSstad of a eerias of ^ yehologioal of 
b^id», p. 420-j^ I. 
2 
Bafaasi h^ , ies ecffiKtmetaiM a® *poMa ImbIs'' aaaJyaa da 
a«tl®i?t atait ia M fsti^ t et oi?ganlfati«m da tratail# fjratail 
iTiaala. Si3S-54. 1^ ?. 
I 
I 
$ 
I  I  
f 1 
I t s Ul I  
I I 
1 
8 8 
t 
i I 
•I 
 ^ I 
i A 
i f  
! 
I I I 
I 
8 
I 
3 
I 
I 
3 
I 
'0 1 
m 
I 
s 
s 
1 
1 
I 1 
% 
:  I  
I I I  I  
$ i 
I  i  i  
•i 
11 ^  
•O 
i ! l  
« I ? 11 
SS 
i 
S 
I «o 
I 
!  f i  I  i M 
J3 4» I 
I I 
.  I  I  I  
i l f i  
i 
« 
I  
I  
•8 
.3 
I _ 
I -8 S I 
I 
I 
=3 
5 4» 
1 
I 
« 
i 
!»» 
i ? 
i i 
4» 
I I 3 I 
I ^ 
I 
I  
1 
I  
I 
1 
I 
i 
i 
•o 
I  
1 
i 
I I I  
111 
f ^ ^ ^ 
1 ft 8 
m -vt 
1 4 ®  
1 3 - 1  
§ 
? t s i I I 
! g 
Ji 
I 
I I 
I I 
I I I, 
5 I 
8 
Th# mn&im m® of ariww was 31.9 aij^  30,9 y«ai?®, 
»sp©etiif®3j. 'The mm iaal»r of y«ars of as a t»ek ^ rimv 
was S.7 s®d the aeaias was- H© wi sad® ©f jm^ vtam driving 
ejeperi^ G# or of dri-^ g rteord, 
the imwtlg'atSm *«ttltei 3a th® e©B©lwloii •^ t *'a reasonafelt 
lIMtatiott of the hmm of strfle® w©«M, at tlit mTEf l#a®t, rediiee th« 
1 
nwtei* 'Of Aieimm em th© TOM witb vefy Iw imsHmaX t^ ieieaey,'* 
the atittooms did -not f®p©it fSiailiig « eritieal point in th® hoisre of 
drifiiig ia vM<^  tliaiPi was ft eiiUBg® ia funetloiial •©^ 'leieiKsy of 
stifficicul nagnitM® to giw m flffflp# tm tfe® Haitation of th® 
driflug pericA, 
?&® iB|5ortant# of fatlgtt# ia tvetyftay Hf® liai lei to 
aaswBroiis att^ t^ to study tli® 'pliettca^ aa ^ at ©IttS-ter tmier this lafe®l, 
IwestJfatow fatigu# 1» tl« lateatei^  Jtev« hai little el®» 
mtwial t© st«ft wi-teh. ®i @«atngay hm% little ia a® 
di3?®etim ©f elarlfi.iss'lioa# iiUs,^  -mM hme mmmrivM 
tiii# lit^ ratar©# all bate -ttst fatigu® ft « «Btity# 
afpaswtly nsgmeAed it 4i wr«2y a tacmmd^ mt Itbtl im tl»f® ci 
perti^ H* liwaoBwai Wm mrk i^ i^ologietl ®ff©®t®# th« 
hm*, p. m, 
\.tf M* femes# MMtrial fati^ ® asA #ffiei«ij^ . i@w loA, I, P, 
Dmttea aM OMpaiy, 1^ 1* p* 264. 
A^rtte ©ilbert Bills. The ^ yetoel©®- of ®ffiei«a€5f« Mm Tmfe, 
Hopes' asS Bi?oOii®» Publishers, 190, p« 361, 
%, UmmA Barfcley, Fatiga# m& ©fjtteiaiey, la lai^ , 
©ait^ ap, fh@©r«tical foundation# ©f payi^ logy, p, 32B-347, I®¥ foife., 
B. fm lloatwoa §«piEy, In®, 19iSl»' 
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In the rfftet ©a net anseular yOma. woa?tor® at« 
m^m a#al# per yMie kitplsg tli« total fo^ iat^« ptaetieally ©en-
fitos# tw»tigatow thai mseulAr effi©i«K^  K»e tomadi-
aifiy afttr a aial*. It a |>^ in atooat mm kmt aisi tfe«a 
gi«laa21f I® tli# p?@»te^ fast ImtBl tofor# tlit mxt »©«1» 
tee# or »» hoaj« Isteip# It «3y two oi* tto®e wald per day w®i*© 
®at«> %hm total t3»i- tei^ vMA ©ffieieaesf w»i feS# vm ©<msMeraMy 
l®»f th» '^ m th« mm-foGi. ws^  3at©^  mm wm2M per i®y« fh®y 
0«©3sii«i that yikm ti» stl®«ti©» ©f food tm tJiii ««lliap »®8ls i® 
«*]R?3*«lai!y to th# liogw awil« "it it ©atii^s^ pss.gibl# t©' 
0bteJm #f fat2#i#i i«pit®bilityf- .aai itm wmm&jBT 
Sii«fft©iiiiej %• JF»«41i^  aai at ti» »m» tla» to satitJ^  all ef 
1 
th.» r«gttiiritt«Kls of a fteU^  
2 
M&g§mgi.^  foll««il^  fem$ r^ i»t<al a ©fe# •©£ 0 «&-
pltfe## ioii^  Mc«k m& s^ M th« taik «i»4 ic«is «f»teii» laifc 
woster tinted for a |>«yioi #f iwfal w^ ks b«f«a'« tli« usiperiatJstal 
p?©«®a«r« b«gtt» St® tmi|««ts wme t|E» iiirMtd tefes t»© ©f 20 
wcrkw® On# na# llaitii t® tkii w«al ttow a^ ls a d«y» Th® 
gmv^ y^m gtv«i. vaaeimmlj p^®# «ai fit# aials, "Ifeit is ©rfs# aad 
Bdllc w©» la. «i aM-afteiao^ oa# Bwiag tto« period Ja 
Aicii two fSKlapit asftla if«pi §tvm th« peo&a&Um ®f tlit 'iScperiawtal g«*^  
ro®« &pprmim%«^  %m per eeut, fMs alt© tliat m th# 
da^s oKtra wmAi wwt gitiaa %h^ fiO-t l®f« tit«d mm w«r® 
astoally i©l^ mm wiic, 
hhu,, p» 155* 
%, M, iaggsM. M«®iE ani fatigti©, M©ehaiii©al Itegiaterispg. 58 
(fto, 5) 129^301. 1^1936* 
has pointed oat that efTleienoy is often cmfused with rate 
of p®rfo5»anc« whieh do®i not take into aceouat tii® naomt of «a©rgy used. 
H® «5>h«8is®d that the efficleti^  of a worker» whether dolag aechanieal 
work or tBteUee-taal tasks, is to he iJiiiiierstood Sa teims of what the work 
c®its hill &0& that thii e<^ t i® not exelmsively aa ^ ergetic oae btit 
rather a "rariety of faetoj« whieh haa to be dealt with a •variety of 
wthods. The same writer trnggests that in^ 'estlgatora s-todying efficiency 
avoid trying to jape®# ®<»® external measuring scale upon the perfomlng 
fubjeets bwt tostead deifelop ways hy which the subject will be the 
aeaeuring device to «pr«is the costs which he is paying. 
the psychol^ ieal and. pfc^ iologieal effect of certain drugs m hoaaa 
ptrfowBOftce and effieimcy has reeeived repeated study. Most of the work 
has biMn on the lnflm«Bce of alcohol and tobacco. A few Investlgatoi® 
have S'taidied the effect of caffeine and strychnine, 
2 
Froel«rg imbl^ ted some remits as to the Inflamce of snoking a 
cigar cm precisIm of voluntary aovcm^ t, steadiness, aid rate of tapping. 
Five Bcn-siaokers used as subjects were tested Isnwdiately after smoking 
on eight days, As a ccmtrol they were tested m eight other days durteg 
which th«^  elttor refrmined fr«ra saektog altogetter or the smoke was 
passed through cotton wool before reaching the month of the sooker. 
Froel»rg foand that wseular ppeclaioa lost 23,5 per cent In efficient on 
tobacco days, A Mch greater' loss was found for steadiness. There vm a 
1, Eyan. Wox^ t m& effort! the psychology of ppoducticaj, lew 
York, The lonald Press Ccwpany. 190, p, 21, 
%v«a Froeberg. Effects of saoklng m mmt&l and aotor effiei««:^ . 
Journal of feperlaeBtal Psychology, 3Cno, 5) i33j4-346, October 1920, 
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fh# SttbJaetiTO faetoM! in sailing, as iistlsgmisli^  fifo« tli« djrtig 
wtfNi 'hf Oo3»a@>^  fh« thw» fw.l)|#ets wed !» tli® sta.di' 
WOT® for tw^ f® da^ ' «i(^ , fit® period- vm dlfldsd Jat© 
j^ i5^  fift@@»-«3ilattt® Sat««falii^ » At tte tegSaali^  of th® period th® smfe-
J®ct r®st®d tm tiftmn mimtmi, 1® mM thm k^ paotigs^  and m ariliglited 
e%mr@tt», in a h(Ad«r« vm |^ 3e@d i» Ms scnith 8mc^ @d« In th« 
fewth T^ am of tfe# preeedw# two i«il ®igar#tt«s ww® tailed ^  th« sub-
3«et m& la tli« Iwt h« «|«in wist^  t&t iitUm ^ mt©i, .A® a ©mtr©!, 
ihe i««l ia©k« th® iai^ laaiy ma m oertuSa dajn. Balse and 
W-ooi prmmspB w«r« wmmsatei mmry three »l».t®i thrcs^ ent «i® experi-
ptriod, D®r<j«« fomud an «6e®l«patl<m of pult# md a blood prespa-# 
pis® with aeteal saokis^ , i« also fcsaid a slight rii® dtadag th« iaaf-
iB@»3r »i»k« whieh would 0««n to indieat® oittor tlmt the act of hoMiEg 
and paffli:^  was of its'«lf mmgh to afftct th# pds#, or that suggestion 
wi^  re0p««ibl« for of tli@ ohttog^  i3«t'@d in real saDki&g# 
2 
AteMowiti fewad tl» ^ e«be t© t>« a mvj vAiel® of 
•siigg@®tism», lis mm m» in, th« tr«atmmt of iermtmm of i^ yohosoiatie 
arigia* i# ffltplaJjatd 'Qiat a pire plaetto has •csiJi' i^ yiiiologioal effeet 
whiltt m l^ |W® or aittlterattd plae®bo a«i^  Mm a of psyehologioal 
and ^ efflieal offset®. 
%, M, B«r«i8» Iff«^ ® of sa®g®gtl«»i and tol»e©© m pals© wit® 
blood prssiar®. Jcsaaal of Sxperlaesfcal Payehology^  8(no, 4) j 297-309. 
tegwt 1W$* 
WiU'iffli Mmmmltm, fh® iw® of plaoabos Sm -tti® local th®»Rr 
of tkin dii«ttsi«!, »«# tmk Stat® J'ittfsal of'Madiolm®, 4Stl^ 1'-'1930, 
194^ . COriiiml ast atallabl® for e^ aaiaatioffl} ab®traet-@d la Rsyeho-
logloal A^ traota. 23t3t-, 1949.) 
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aajority of Hit th# iaiiho&i'etioa ®f & 3?@st pmem lei 
-to Ott aHpr«®iabl® iap«^ ir«®«iit ©f in spit# ©f th« less ©f wopktog 
ta»®» 
Mil«0 aawl S'lcllb«A^  st*«ii@4 tfe® fat# of omtpwt tal-w <s^ iiiary em^  
diticms ffl»i fcwiii tkat a gsraflmtl rlitt oeewrei f^ ®a St3© to HiOO after 
wMife ttot« vm a pemewaced faHing-olt., A tiallar *ls© was iwatefl. ia 
tfee mft®wi©<m f©llo¥«i fey a d«©lii>® abmit 3iC»| Miolditr ris® about 4.«00 
fflsi m inelia® igaia %mme^  th% m& ©f the aft«mooa». fhey la^ iKsthasiitd 
that th# pmm shetiM ©«cMr whea th® cmtimt fispst il^ ws eifM of faUlng 
0ti mi. ototaSnwl a 14.»2 pmt emt imrmsm Sa effleims^  iatrcjdtteliig a 
15-«datA<® elbM5g»*-of»wriE puriod at ICSi^  .t» «!« latsraliig aiaii 3iC» in. th« 
af1^ra©<m# 
Jte lawtigatl«m of ®itojeetiv« fmlimg, wi"Mi wcae^ c wis 
2 
 ^Qriffiliij. I®iT, a»i fc^ »l ia 19S®. fl»y fewM that 
379 ttwaalt ©ftie# aai turtifed mmB ®f m 
i^^ tioamif®, gwraiay j^ partwl $rm%mt fmUx^s of fatipie 
diarlJBig th@ foar^  m& ©'ighttt hmm ©f th« ©ight-^ -liaaf shift, 
% 
the M«®t®j« ll«et3?ie Ceapaisy, i» eoHaboisatioii with th© i®s«arA 
Bivisioa of tht iarrai€ Sishodl of ftasiaes® JAiaist»ti©n, earriM m 
i,. Mil<M m& 0, Slcilheek, la t^ riaiisl; oa ehai^ « «f w©ik. 
.^ csapational Fiyehelfigy. ItCno* 4)tl92-19§. Oetobw 1944# 
%, W. 'Sriffith, W. A. I#w, Tt E» Mayo, ^r.» aM S» 1. fopal. 
ehaages iii stthjeetiv# fatJ#i# »«§ fiwitotss for woite iaiflag th® ©ight-
hoar shift* Jmxml ot A^XlwA P$y^efh§li^» 34(b0^, 3)fl63-l64, 3me 
IfSO. 
%. J, E0»thllfihei^ ©i' «mI ¥, J, Dietoios., M«B^ «B»at aai th® 
woife^ p, eMhrMg®, Mas®,, ttaifewtity Prtsf* 1909. p» 19-327, 
i at tli© Hswtaioia© fi«t. M vilit i^ |»et 
to th® ©ffeett 0f inA fs#t«s ai «i rmt |a»0ss «pc« pwamo 
•%im» fhtir tm® te stt mp m mm wl-iaiiii tiit 
factoiy md %hm t© tfioisjfea? eai^ &Sa to it te i© th«4f» «s«al 
wfflfk, faariflws nqaMBati^ i of 'rtitt 8®i mA vmm trl®i ant proimeliea 
Sapwei. aaxk^ iii'# mp«a rstaaa 'to tli® origtaaX eaiiltioi^  id.th 
» •Teat pesdods,. p»^ <5tiaa did a«t deeaia# tet »ttfe@ip wmtiwd at a M#i 
flmf ©«ae2sia^  -ihat miw '®ff«Qt of t&@ ip^ st ptrioi®' W b©ea 
©op?®!^  % n&® »i^ Meat©a »©tiv«t4«a2. faet^ -i a»i Ishmt Sa «S©r to 
•assess w2m« 0f t»# »st psftols it woaM bt ii#@«saiy te Jatjpoata©# 
"tfcem ^ tk m litlsA# fjpoa tli® nfwal ¥©ii:,S»g ««il^ ©»s m fmsihle*, 
ffee iwratiott of ISit »it la ti»® ifewlits- r«f«tei varied tmm 
1 
a f«f f«e«iiis tej mer If aimtes witt. tl« |j«tog ©ithtr 10 or 
15 fflimt^  4a 
atiiaraaiaM® m to hm Icmg wat periois ikmM 'b®' m hm fm-» 
©^istlj %hw «tooid.4 oemff ild s««a ppasttesA. lol^  tiie teatiim mii 
amtef ©f periods aprpwei t© ir«if saeli faetow ai tli« aatiii'® ef 
th» w©ik| ©ff©ct m the flow ©f •peodmeMeat a»i ittltaKto f«eilities ta 
wlii^  th@ «iiM«ets soaM rel®.. It l^ eta® tti|jaj»t, faewwrg, ttiat tl%-
Jnti'oiiactiffla of wt shcoM 'h9 p-sc^ eS %• ®ttti;i' aad «h«^  
0mv ixjBsitt® %• «K3»yl»8iitsl luTOstigatim to i«t««da® th« later® of 
tti# x?«t perloi hm% «ilt®d to the p8erti®sl«i? typ® of vmk% 
a^nsstif^  <^ . ®it., p» 3* 
op# ©it«# p» 35» 
If 
jmmsm 
fhi® eattral plee@ of apparatof e»pl©y«a ia tM« stody was th® 
Briwnetsr shown is Figurt 1. It is Installed in a 8p®eial hooth aad 
was es©d: for tti# simlat^  driving task. Thl® is a lah©ratory de-vie# 
8© eonstraeted •^ lat th® itthjeet aits in a dway «tr (A) mi. mm ftoll-
sisse aatQTObile (tf) t© dri%« a alaiatar® ear (C) m a tra-^ elia^  
roadwg^ (1). 
I ipecial booth is kiilt arofuBid the Bri-vaaeter, fhis to pro^ Me 
0aiitro3Ls m iri^ Sag emditimi, A a^ -mp landseap® p«fg«ts a® airig 
of stiawlatiag obj^ -to ttSttally fewai along th® highway, fhea© Saeli^ ® 
rcwds braaehlag^  to ths left aai to the right, a farm yard, a «ehool» a 
dbur@h| a railroad ©rosaiagi lifestoek gras.iag in adjmomt fieldst&m 
las^ f rolliag texraia ia the digta&e«> and familiar ai^ s aosd bill 
board®, the booth ia air eonditicwed stid t^ e^ratwe kept at TO degrees, 
fhe relative htaMity averagei abemt 5? per oent. 
In order to ecmput® « steeriag seoret protrwdiag ©oflper ba«i are 
attaehed to a wide eaavas belt io ttot they wiH lie in the right lane 
of the traveling msdvoy in aweh a aanaer that whea the adaiattare ear 
passe® over oae iti two silver edrtaets ©lose the ©irmiit aid activate 
a eowster* fhe eawdativ® co«at constitwtee the steering leore. fte® 
the degree t© vhieh the is kept i» the proper laae m the road is 
objeetively sreeorded. 
A si^ al btac (D) ©mtaiaSa^  a red a»d grem l%ht sJailar to the 
mies appe'M-iag ia a ©oavwtioaal traffic eoatrol device iM located 
20 
DRIVOMETER 
The subject site at the wheel (W) and maneuvers the snail oar (O) 07er the 
moving roadway (R^ The controls are the same as found in a regular automobile, 
Figui^  1. Drivofflster and mock-up landscape. 
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INSTRUMENT PANEL 
Precision instruments are used to record steering (D), 
belt revolutions (E), driving time (F), stop light response 
time (Gt), and train reaction time (H). 
Figure 2, Instranient panel. 
2 A  
TEA-BEEWING EQUIPMENT 
Figxrre 3. Tea-brewing equipment. 
25 
IHTERIOR OP CAPE 
Figure 4., Interior of cafe. 
n 
s 
27 
METicD OP 
The fflethoi waa of m mpmimmtBXlf ccmtjpoll^ apparoaeh using 
eeaparisaft group with pairs MteheS m aearly as poeiible with respeet 
to s«, aget oBd drivSag experieoee, the grmpi vmm approsi-
aately im the rati© of se'v^ t© three wmmx which is eo«a«aasiirate 
with Itot f«mnd la 'ttie driving p©i«lation of th» laited States# Two 
gTOwps were wsM in a siuttlated driving perfomaaee.. The- ©mtrol group, 
which will tetieef£«rth he desSfoated ae the ao-paiise group, drove for iJx 
eonieeuti'^e houw, the «KperS«®atal group, hereafter wfesred to m the 
j^^^lamt-pause gwup, was glif«i a fifteea-aiaate r^t pause wi'tti 
refr^toents,. namely, tea with additives as deiired, every one and' one-
half hours during the eKper3a«tal period, A diagrara of the experimental 
d«iign is shown in Figure 5. 
Hipothes^ 
Tli^ priwary J^pothesis set up for testing la thJj investigatimi wqr 
be stated in the null fox® as foHowis 
A periodic rel^iwlmeat pause, naaely, a fiftesn-ainute rest period 
during which tiae tea with additives ai preferred i« served every one and 
cme-half hcwrs, has no effeet on the slualatetl drivi^ performanee of 
autoKobile operatow. 
EXPERIMENTAL DESIGN 
Refreshment - pause group 
28 drivers 
19 men 
9 women 
No-pause group 
28 drivers 
19 men 
9 women 
Preliminary information blank Analysis of variance Preliminary information blank 
18 personal dato items Chi squore 18 personal data Items 
1 1 
Non-driving tests Non-driving tests 
Blood pressure Grip endurance Blood pressure Grip endurance 
Steadiness Respiration Steodiness Respirotion 
Strengtti of grip Pulse Strength of grip Pulse 
Cord sorting Galvanic skin response Cord sorting Galvanic skin response 
Coordination Mental addition Coordination Mental oddition 
Choice reaction time Attention to detoil Choice reaction time Attention to detail 
Refreshment pause IS minutes 
I 
In transit - behind the wheel 11/2 hours -
refreshment pause 15 minutes - repeated until 
six hours were spent behind the wheel 
Measurements recorded every half hour: 
Steering 
Stop light response time 
Train reaction time 
Belt revolutions (dlslance traveled) 
Performonce test run (a series of seven driving 
exercises introduced at the beginning and again at 
the end of the driving period) 
Voriables considered: 
Steering 
Stop light response time 
Train reaction time 
Mental comprehension time 
Total time 
I 
Split-plot analysis 
Non ^driving tests 
Tests repealed in some sequence os before 
driving period 
I 
the 
Subjective evaluation 
14 driver opinion items including the listing of 
foctors thought to be indicative of efficiency level 
'Analysis of covoriance 
Scores mode on the first 
test run token as the 
covariotes 
Analysis of covoriance 
Scores made before the 
driving period toKen as 
the covariotes 
Analysis of variance 
Chi square 
In transit- beNnd the wheel six hours straight -
no pause or refreshments 
Measurements recorded every half hour: 
Steering 
Stop light response time 
Train reoction time 
Belt revoluttons (distance traveled) 
Performance test run (o series of seven driving 
exercises introduced at the beginning and again 
at the end of the driving period) 
Variables considered: 
Stewing 
Stop light response time 
Tram reaction time 
Menial comprehension time 
Total time 
I 
CO-
Non-driving tests 
Tests repeoted in some sequence os before the 
driving period 
I 
Subjective evaluation 
14 driver opinion Items including the listing of 
foctors thought to be indicative of efficiency level 
Figta*e 5. Diagram of experimental design. 
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A ®or©H«i7 l^©tli«sls that work dtciwsEit as a rtsiilt of m ex-
teaa# peidoa of s3iialat»i a«ta»l41« irifiag will not l» r©fl«et®d ia 
p®rfo»aiie» m l«teat<«iy ^ ts vm al«o t®st«d, 
Aiem^icsas 
basit asstti^tlcai w#ip© lavolvad 1» designing the sttidy. 
E«|sr»«fttativ® gtmps of smbjeets 6m be obtain®! witMa a 
gifTO geofraphieal iupea. 
All sttbjeets perfoimed to th® best ©f th»^r abili^ in tfcwi 
^Kperlawtal sitimticm m&i, 
Itiwlts obtained 'in a lal»ratei?y sltwatic® are af^lieabl® 
aetml drivis^ eeeiditi^ la so far ^  the pii'i^logieal 
fbneti<tt are fsoiijaxabid* 
Prohibiting SMokiBg la the irl'^ing booth will ha"?-® no hajsa-
ftil effect m the driving perferaanee of habltwal amokers. 
Siop® of the Straalf 
Althotigh eertala wriablie emtroUed m well at' possiW.e» s<Me 
speoifle dell«itati«s were neeeiiary to the natsir# of the general 
aj^roadte to the 
The «:^eet ef systffl»tie rest period m drliring effleioioy was d.(^ig«« 
Bated as that of the effeet of a piss# with refreshaeit, mmmly, tea with 
aiditiw as preferred# This was sirred during a filteea-alnute stop at 
regular SnterfaSJi In %im wperJtaiental period, m atteapt was nade to 
Several 
1. 
2.  
3t 
4» 
30 
separate th« effect of the tea trm that of the pause. Saokiiig was perw 
aitt^ dtariHg tl» 3rost period after the ia^estim of tea* 
fhe seleotim of swh^eets was United to drlTOrt available in eentral 
Iowa who were wlll.ii^ sbbI ahle to ip«d fifteen hoiix« of their tiae in 
partieipatiem in th# study at a modest heurly s^te of pay. A farther 
lifflitatioa aroie frw th® fact that heeause of th® relmctaaoe of a aiaher 
of drlvei^ to i^ree to drive for a 'period of six ©mseoutive hcwrs, the 
eabjeets wwe not raMoily assi^ed to treatment groaps, fh® procedure 
was g«tt«ally that of ohtatoiBg -a driver willing to eifiter th® no-pittse 
grottp and then fias^'lng a similarly ^ alifl^ driver for. the re.freshment-
paase grosap» 
Mo att«pt was »ade to ®®atrol the aetivitie® of tl» subjeets before 
they rep^ed for partlelpation la the study. LjUcewjUse, the stibjeets 
who drank tea habitaally were not differentiated fr<Ma thwe who seldoa 
never drank it. 
The driving was llaited t© flaKlated driving perfoTMnee by aeans of 
a laboratory device* -Miely, the Drivoatter install^ in an is^olatim 
booth at the Driving leseareh Laboratory, Iowa State ©oll^e. 
Smbjects 
Flfty-slx drivers, inelndlng thirty-eight maa aid eighteen women, 
served a® smbjeets. They were recruited, trm aaong li^ drivew in the 
vitinltf of Iowa State College 8Bad o-Uier eentMl Iowa eorawtnlties. fhe 
©eleetion was restrieted to those drivefs having at least three, years car 
10,000 miles of driving @xperi«aee. A second restrletion was lapoaed by 
15 
I I 
- !  •Q Hi 
i ^ 
1 
1 ^ 
5 a 1 § 
I  
I  
i  
J 
^ I  
I I 
t ^ ® M ® i 
i S 
! ' 
& £! 
5 #a 
I  
I  
I 
I  i  
^  I  
1  I  
I 1 
I  f  g  
^  3  
% SI 
I 
a 
t 
1  I S 
I 1 
c«\ 
I  1  Si 
I s 
ts 
1 
O 
»-4 4» 
i! 
I  ^ S I  I  I  
^ 1  I  
I  
§ %4 
® 
I  
3  
J  
s %4 
0 
1  %  1 ^ 
I  !  
g § 
5  s' 
I  1  I  
I  
I 
I 
M 
U 
I  
I I  I  
:-l I 
I I  11 
J I  
1 1  
ft 
5 
I 
m 
m 
I 
I  
n 
J 
oi 
g 
I  
•2 
I  
I 
I  
I  
«o 
M 
M . 
«0 $ 
> 
I 
m 
< 
1 
I f  
J m 
•** m 
t M 
K-5 • 
«  t  
m 
1  
•g 
33 
ealiteat@i icsal® m m% of th® A aeries of tm trials, alter-
'aitiag iMUB^ «seh trial, emstitutw^ the %m%* Tb® ae«i of th® tin 
trial® vai tA» as th® ^ iMm of stt^Ja^® of «sel« iwtrol cr la^ of 
tr®aor. 
3. a«pi«l ^ oie® r«aeti<m tia®* fh®. smhjeet is seatei with th® 
right foot plaei^ m a br«ak-tfp® switA i^laoewt to a 8S«lat®i brak® 
pedal and iM lii8tiuet®d to hold %h» rJ#it foot m th® swit^i just ai 
thoti#t pre® flag th® a©«s®l«itor of m antwoMl®. 
Qr««8i, «Bl3©r, ®ad r®i stl*l«® Mgh-te ar® pr«i«t®d i» wndm c«rder. 
%® ®ttb3®et is iMtt««rfc-ed to r®spooi oaly to th® r®d light, that is, as 
so^ m the r®i li^t mpp^mte h® is to aov® th® right foot fire® th® 
sviteh mi plae® it on th® br£&® p®dal m qaiekl^f as possibl®. 
fhe ai^ratw® »ooris only th® roaetioa tSi«® to tl» red li^ts. 
Fals® or wraBg r«aetioas, sueh ai r®®ponding to a gr®«i light, ar® a«p«ly 
eow»t®d. Th® test 1® emtiiiii®d. n^il th® r@d light ia pp^ented 25 tMes. 
Swral saber ma& grma light® ar® telersper®!^ a« distraetioa sti«li 
in s®ri®« of ^  |res®itati«8. th® aiabtr was eoastant for each sub-
Jeet, 
4.« ^ss ®<»rdJjiatioB. fhls is «®)MreBP«d a d«fie® developed at 
th® Driving l«i«ar^ I^boratot^, Iowa Stat® CoU^© for «se with towy 
X driwrs. A ©»'¥«aAicffial tabl®-top aaa® is tsmtrolled % aeaM of two 
l«f©rs. On® mma th® tiltteg top upward » dowaw»d fipom front to badk. 
fh® other tilts it ia a siaAlar wm®r trm ®M® to side* A st®©l baH 
*. ^A. !• lj«®r a&i oth»3», S®l®eti<m t®8t® im «c®sr operators of 
IS^t aad hmmy aotw vAieles, t» S« Mm$-$ l®l f@ii«ieal E®s®arch 
E®p©rt lOil. 1953. 
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eatt b® gttidii wowd lanes of tiw mze % aaaipalatijag th® lewps. 
At fari^w plae.®i mhmg the eows«» on© iath h©l®i mn plaeed throagh 
whidi th® bull win dwp if th# »« n®t agnipilated 
wflieiiTOr th© baU erowod th«* ®i« ©b|ect is to gaid# the st«el ball 
through th® mas® withourti iti fallMg into mw ^b® holes-* At suc^ 
point a ^ial it 0«|^®t®d. 
Hke hoi* are n«b®rid pr<^i»ssiir®ay s© that the farther the tmll 
-mtmrnA the mst befca*® it falli through a hole the h%hi^ th® 
secsr® will be sine® amber at th® hole deteiwla®® the scare for the 
trial. In this experinent »aifa imbjeet was gi^en fiire trials aiwl the 
a-verage ©f the @&&tm was- reeord^, 
5* (Srip «tiiiraiae®. fh® appvatms was a inedl^ hand 
aeter wi^ pn««atie plwger «tta<iiid to a taaibo«r nooot-ed m a Veis-®» 
Renshaw p©3ygr«|^ which in tttrn siai® an reeording m railM paper, 
the subj-eot was ^ kei to- ti^e ^ e l^ptawaetw in the preferred hand and 
grip it ®i hard m pc«»ible for a period of one jBln«fce. the per eent of 
loas ftxm the «ri^nal lewl was taken as th® seore, 
6. 6a^ sortSj^. the eqwipra^nt «jMist@i of a d®<^ of locfc o-arda 
four 8i«ll bwe® wi-tti m» of iMie following ®ol@*« piated m th® 
iVoBit of ea^s yel1«f, r^# gr^n &t blade, fh® eards were shuffled 
and hashed, faee doia,. to the smbleot with the iMtrucrlioM to turn 
deek over# lo^ at the tc^ eatd* state aloud the eolor» and th«B plaoe it 
in the proper bcK.- tbm imbj-eet vm giirin 0n2|f one ctoaasje for ea^ eard, 
tto if a eard wm i^eed in th# wrong boss it rwaalaed there, fhe objeet 
was to see how impiily the eards eoald be sorted, fine re-qaired to acrt 
the eards aM. the nwsber of mram vmm reeord-ed, Qm ptapiMi® of the test 
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was to det©»lii® wlwittof tlisi'® was a i©creB«Bt 1» tSm©,. ac®»a^ or both 
m a rtsalt of tlui pr©l»g®d driving task., 
7. Mtiital aliitim. fwm%y adiitim probl®ws taeh of fi^© 
me-^lgit iiOTibers ew»stitutei th# t@st» to® alaut© was all©w^ for eoB-
pitatioa, fh® nwib®r attanpt^ei aad w«rii reeorfl^. Alternate 
forai wer® wei tar the pre-t#8tlj^ and po®t-t«8tiag periods, 
8, Sal-yiaic skla reipma®, pils#, aaad r«iplratloii. A Stoaltlag lo, 
224.96 D®e«ptograph was for obtatolag th©8« »®aswr«mts. The sub­
ject is i«at@d «anfdftably 1m a lemngiag @h«ir toM to rtlsie me 
m possibl®, A pRimatle euff is p3a©®a areuBd mm wrist and Siiflated 
smfflcieatli- to brlag ©mt th« |«la# beat. 
fh® psneuTOgraph, a blaek rubber cm-s'ela.ted tubing with Sttitabl® 
attaeho^t®. Is fastened aroimd tiMi «h®st tighfe aioagh i© as to streteto 
and 6<»tract as th® ittb^eet teeathii. A finger eleetrwi# la attachisl to 
th© aJddl# finger ©f eaeh teii la order to obtain a neaswremsBt of eklja 
reilstante* A gi»phie rmcwA of the pulse, resplratim and galfaale skla 
respoase® wa® obtained for a period of eae lalomte for *»eh aeaawranoat. 
After th# pirelJaSiia*7 testSagi taeh imbjeet la the rsfreshmeat-psMiSe 
group was senr^ tea, fhose ia th® ao-pm®© group w«t directly .into the 
ilmlated driirlag p^se ©f the ttady. tpm «terli^ the drivlag booth, 
the stibjeet was seated ia the Srlfoaeter aid giirea iastmetlm® with 
respeet to the sJaalated driirlag by a tape reorder as deseribed. An 
opportttaity to ask gueatione was giir«i before proeeelli^ with th© ceperi-
ffl@nt« 
At the beglanii^ of the driving phase, a csontrel-^st run eoteri®^ 
a <^ele of seifisft iaatrttctioi® was wtde ©a the ©ri¥«et#r. Burlia^ this 
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tlffl# the rM light was pr@i«nt@d m five different oee-asifflci®, Lik«tfl®e 
•Ml® traia vm mde to ioerg® th® ttamel m& pais M frmt of the 
iriirw m fiw other oetasion®, ,Th© time rei^ired for th® driwr to per-
for» th» exereisos ai giv«i Sjb th® iailauetloBs m the Dri^weter panel 
Mm »®asw®(4 toy « stai^ari ©lectrie tSa© eloek and r©eor<3.ecl &§ total-trip 
time* St#«lng score> stop light ««pc«s« tSa®, train reaotioa tla® and 
©rror t^im® w&m also ©htaia^. ftrain reaetion ti»e ms ffi®asar®d hy a 
Stooltiag precSjim ehrmoseop® «®a»«rS»g in williseeoEdi. 
the stthjee^ w®r« toM t© driw Jtist a« th«igh thiy mm oa the op«a 
higteray as nom as th® Sastrttotims c#as«d to appear Sa Wa® aperture of 
th© Driiroa®ter. p«B#l* fh® rei light was coasiit«atly pr©s«ttted five times 
eaoh half hcmr. th© traia 'um a®!® t© «»rge fr<» the twaael Sato th® 
fi«tf of the ariver m fi^@ different oeoMims each half hcwir, fh® 
steerSag seor® aai the HMhef of belt r©v©l«ti«s mm reeoriei for metj 
half hoar of driviag, fl» eSx hoai* of «iTOlat«<S driving wm #all®d the 
iatiraiaeit period. 
After cai® aad eme-telf hoars of ©oatiattoms driirii^, th® sahijects ia 
th® refreshaeat-pams® grciip w®r® giv«a a flft®«a-ffiiia»t® rest peric^ and 
^aia served tea as previensly deterihed* fh® a©*pi«ise groap drove for 
sfa e«M®etttive hcwrs withowt itoppSag. 
T®« ffliantes p*i«p to the mA of th® last half hoar of driving, a 
seooBd test rua was gtvm. As aooa m fSx hears of siaalated drivSag 
had elapsed, the evalaatim ^ sts. were «rf»iaist®red agaSa ia the sme 
order as deeeribed previaasly. Th$ i0cperia«atal eyele was ©oaplated 
ohtaiaiag the driver's sabjeetive evalaatioa of his level of effieieaey. 
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fliis wa® dmB %y a©MS of a speeially d^lgiied foim a copy of vhieh ims 
h®m la®liii3«d In the Ap|>@niix. 
f h® ^arlablea menabl© to cont^Sawoas »8aSttr««t w«r« analyzed 
gimphieally. A statlstieal e-^aittatiost wa« saiwi© of th® pwp d3Lffer«ie^ 
with wspeet to all th# wrlahl®® e«sMer®d In t!» study* Th® priaeiptl 
statlstieml teetaispei w^oyei ©hi s^are, saialysis' of fariaae®, 
aafl aaal^lfl of OOTMPiane®. 
3S 
Qmrnsm m MSF^IS^ TQ wmumMmi immmion ii« mm 
Tins ptrpot® ©f th® folliwiag analysis «as to eca^asp® tli» veBT^xmm 
of the gtotjps ©f ial^|«©ts mtd ia th# ftady with reape t^ te- the it«BS 
% th@ p?«13«amary iEfoimtioa hlank. It was deateed to Bhm the 
iegjpff© ©f h©tw@©a th® g3«mi« hefor® th#y mm sahjeeted to th© 
ta®k of for a period ©f sS:« hcMi?8» la the ea«« of th<»e wspmse® 
which f®ll lato a amtlMmmi anaJjsie of irariaae© w@i »•©<! to deteiwin® 
th« Bigaificffli©© of diffes?«tei« wMeh existed, fhn t©eteiiq««s for 
both. m®oiT«latM sad eoirsljit^ data 'as d©®erib@d W Walker and 
we»8 wed im ©rd«r that tnhtrmt diff^rmc®® dw to th# natware of th« 
giwpB, if BW§ aight be revealed. 
The faetow-, gp«tp aesns, differene^ between the aMi»i and F«valties 
mm ubmm in fable 1 fer th® total gitwip* The rtfw«lm«it-pattie groap 
has beea desl#iated m %¥» the no-pwffle grmp as IP., -Wie P-iralue for the 
aaeorrelated data a® a®, aad th® F-value for tl»B wrrelated data as e. 
The two grottp! mm qwite sinilar. The oaly Aiftetmm of suffieieat 
aagaitttde to be stat3«tieal2|' eignifieaat wa® the last g»d.e of school 
eosi^leted. This diffenmet was sS^ilfleairt at the five ptr e«ttt level of 
emfM«ece whea aim%sis of variaaee for eorrelafesKi data was ai^lied* 
However, it fell far thort of sigtdfieaaee at the five per ce»t level of 
e<»fM«ee whto txmted a« meorrela-ted data. This wo«M aew to ladioate 
^elen M, Mallser and I'oseph l«v. Statiitical Jafer«aee. lew toA, 
Mmn^ lolt m& 0oap»y. 1953 •' p» 210-226, 
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fabl® 1 
Fr^Sffllnafy InfewtatioB BlaiA: lt«i 
(Total Qwoap) 
— £ 
fast^ IP m Biff®iw®® Re e 
¥©%» m.m im,m 11.429 2.107 3.054 
lelfiit 6S,143 6S.607 .464 .245 .303 
Paratim of iflftag 
©fflel^iey #• hoi»i 4.143 4.643 .500 .661 ,713 
Attilaii# towiaa irivlag 
m « of aetiifity 3,000 3.071 .071 .163 .163 
M®el»ai©al abUlljr 2.011 2,357 ,2S6 1.279 1.555 
tetveen atops i^m 
irifimg m n trip 2,mi 2.643 .ITS .496 .445 
Wnkust of Cihlldiwi 1.143 .224 .296 .491 
AccM«its • at fault ,321 .607 .286 2.304 1.947 
MeMm^ - f«*lt of #35? .393 .Ci6 .034 .040 
AmiAmia - vma'^oMaMt an .250 .071 .416 .393 
'liAst gugrie of sehc^ l 
eo»pleted 13.2M 13,857 .643 1.174 5.323® 
Appiwl*t® pwmt 
¥®«tely eaialig eap«el% 63.571 4.428 .559 .581 
AHp2«Kt*t® wmkl^ ©amlag 
eapteity 5 ye««i frw »©» m.m 9B.^0 6.224 .140 ,151 
1^® of wotk 5 y®«a« ftea 
nm - B«» Seal# 13.046 14,169 1.123 1.683 3.560 
Oc®ap#ticffl.al 0.®li of 
gr®at«8t 3»t®wiit -
Bapw Seal# 13.211 14.427 1.176 2.840 3.759 
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faKLft 2 
PwUtaJteaiy iMfofaaaticm llaiik Itim® 
(Mill) 
fmtw it W Oiffsi^c® ae e 
w«igiit m.31i 162.053 9.2S 1.243 1.421 
69»m 69.'3^  .000 .000 .000 
Dttratica of 
©ffieienoy * h<»rs 4.»^4 §.P6 .842 1.184 1.034 
Attited® irifteg 
a® a tfp# of aett^ity 3.0S 3.263 .210 .933 1.002 
Isehaaieal ^ Mllty 2.263 2.684 .421 2.037 1.^  
1E^ ..ilMtaKknM T^ii «rti A • • i— mitwi imi •A mi ••• «mi t I'tiin .n-litt llC®Er® WlW@®il. ®wpe Va«l 
iri-vtsg m a 2,m 2.342 .lOf .105 .096 
^ ^ aft't m-M « •« ImifflD®]? Ol IS13»»r«B .94? ,421 .g70 1.071 
Ai^Ment® • at feralt M .6^ 4 .316 l.$41 1.544 
A®BM«t® * f«ttlt ©tli«iri ,4?4. .474 .»0 .000 .000 
AeeMeats - tmatoMiitt# am .316 .1^  1.2@8 1.309 
gW6i« of 8clio«3a. 
n.m U.W .210 .065 .308 
Appspcsdmat® prw«t 
w^kly mmiisg mpaeiiy 69.4?4 65.263 4.211 .39® .34i 
Appswlite't® ufaMy ©assntog 
eapielty 5 ye«w irm mm 121.1^  100.263 20.891 .891 •S45 
f fP% of wofk 5 fmm irm 
mm •• Baw Seal® 13,9# 14.397 .408 .152 .300 
Oewpatioaal f 1®M ©f 
g i ^ a t ^ g t  M t e x m i  « »  Bokp Seal# 13.9^  34*663 .761 .aoi .a93 
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f am® I 
l>3?®liaiaaay lafiMWKi'lioii Biased Itw 
t 
Faetor IP ^ W i>4ff®i«ii® lie © 
V0iih% : 142.778 m.TTS 16.000 i.m 1.620 
64.667 66.111 1.444 1.009 2.0^ 3 
of irifSag 
@fflel«^ - tottsps 3,000 2.77S .222 .202 .151 
Ittitttfi® toMsiri dri-rJag 
af a typ® of activity z,$m 2.667 .222 .725 .470 
Medhaetesl 1.667 1.667 .000 .000 .000 
Mmm Mtvmn itops ykm 
drilling m a tfip 3,000 2.222 ,77i 4.559 4.559 
fcabsp of tii3JLS3?s9i 1.77# 1.556 .222 .099 .307 
A9@M@»-Is » at fault .222 .444 .222 .457 .372 
A«»sM«ti • faalt of ©thtw .in .222 .HI .359 .304 
AjB©'jL58ii.%s ^  lUdEtswoljflslbls .232 .111 .111 1.237 .994 
I^ st gr«i« of i«3te«»l 
12.444 14.000 1.556 7.192* 8.615» 
kppwmim%9 pmBmt 
••aaaittg ©apaei^ 37.313 60.000 22.667 7,691* 10,063* 
wtekly ®a®ai»g 
eapael^ 5 j^ sm ftm mv 51.333 76.111 24.?m 5,4iO» 10.932* 
f jp® «f vewpk § ^ mm trm 
nm • l«r Seal® 11.053 23.688 2.635 3.604 10.243* 
Occrapatieaal fl#M of 
gvm%9a% Siit®ri«t •» 
la«r S-eal# 11.8% 23.92g 2.050 3.288 6.603«^  
®Sig»ificaBt at th# I p&r e«at lev®! ©f e«afid«te«. 
43 
iigBifleant tht Two ly fe'o emtingeacgr 
tafel^ ¥«r® e«i^tomet©i aai tb® amaHgr®©® aeeOTiiag t© tli« as«thod 
1 2 
otttlSaed If' f«t, MtMi ani Ataasa# fb§ ImteB mrrmMou fmtm wm 
allied A®ii@t«er the fjp®qa«BM^ tor aa^ mH was l«ws thm five# fhm 
tmtmm, 3Nmpm@m mi ehJ^stpw® vaJmti are showa in Tables A§ %$ aad 6 
for th« total n?«»p, mm mod womm, 3PW'p®etif@ly. 
fafele 4 
r»i3Mitsjy iiiicapaiamoii iJJsaK Jt«5W 
(fot®l §3!mp • BiKei^t# Rmpmem) 
faeitex' mm»ei gpmp gre^ Chi gquar® 
les io lo' 
Maari@d m 10 17 n .076 
Miitiws^ ui'«d wW& 
imgar 15 13 M 32. .072 
Sttoiatyl 0 28 2 26 .m 
Cptaa 9 If 13 15 1.198 
f 19 7 21 ,350 
4 ai 6 22 .222 
fotoaee® iatsk®?' 23 15 17 H 1.149 
lea® ©f tfe® 4i£P«gE*ic#s w«»i «f ®«giiittta« to b« statisti-
mXI^ sigaitlemt* Bl9 giroai^ «e«»Bd %& b«' e<»|>as'a'bl« as far ai tk« 
"^Imm 1* ¥«rtt 0,. l«Mt and J# Stanl*^ itaaaji# Statistieal 
la •©ittsatloBai mai i^^lugleal i»es«ai?eh. Mm I«rfe, Appl«to»<-
C«Qtttsy^ rofts, la#» IfSi# p. 1^ 154.. 
p. 154^ 155. 
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f § 
BpsllJEioaiy Infttrsiatleaa BlssOk Itsai 
(Mi® * Bteeiwt# Itsixsi®^) 
Psctof pmB<$ gwmm grmp 0h£ i^ai^ 
Im Mo fm fe 
i«Rpi^ 10 9 10 9 .000 
MiitiT#® *M.®d wiiai iririfesi 
Smgatr f 10 31 8 .422 
Smeaxyl 0 If 1 M ,000 
Ortan 7 aa 10 f ,m $ 11 5 14 1.0S2 
tat# Z 1? 4 IS ,i9i 
fobaeeo «mkm 22 ? 33 6 .117 
fam« 6 
. .^ 1 IHM -M —— — UniMT- •-—— akMb1« T lii ill 1il» IM iiit©ia«i3.<ai iiaiw iw®8 
(Vmm -• ©Saet^# Its:ii«i®i) 
Facte tmft ^pmas 
leg »0 
lo-pw® 
OM aqttstro 
M&xrieA 
AMitlwm mM %flWi aiflakti 
Snggr 
Sumrfl ' 
ej»t« 
8 
6 
G 
2 
1 
2 
3 
9 
? 
$ 
7 
5 
1 
3 
2 
2 
4 
0 
6 
? f 
.000 
.000 
.000 
.000 
.000 
,000 
f oljaee© sm^ar 8 1.108 
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aisejtet® rmptmrn weti® to th« prelliiiaary Inforaiation blank items were 
mmmmi. 
Summary tablf® ©ontaiai^' th© p&rtinm% data fj»m whicii the 
of the Tmjmmm t© ttie pniliaijmy laformatioa blstrik it&m ¥®» inade 
tisve b@«t} |ja«3xid®(l In the 
1 
6 %4 
I  
% 
I 
• ^  
3 f 
§  ^  f  I  I I t f 1 f 1 t ^ 
^ ^ -m 
-ill 
i i  
'•k 
1  I  
I  ^  
S "8 
I I 
S 
e S 
:  I  ^  i  
I  I  °  I  
• " -• I 
I 
<8 »
I f !  
1 
. I 
I  I  1  
S J I  I  I M I i l  
•a g 1 i I 
^ I I  I  I I  
I i 
11 1 
n i s i i  
47 
fmj& 7 
f est® 
(f ottl Greiif) 
?8riali.« 
Mffit,.. •MIgl'.., Mm, 
0hoi(i@ naetJUan tJtei 
M@» S7,30© 39.429 36.536 40.321 1.374 
Ave»g® wiafellitF 6.7fi8 6,757 6*811 7.875 .405 
Falet att«pti ,714 .893 1»607 1.036 .468 
Qomrnmtimn §9.286 m*m m*ZU 55»536 .046 
teip i«a»3?a»e« 3S.336 35.339 34.479 34.S29 .016 
St«iiato«ii 7.871 7.5JN& 9.093 8.686 .319 
B^mm mip 40*354 42.136 38.568 40.004 .253 
Hood o3?esii£i*@i 
tiaitolie ' 67.321 67.535 64*071 ^.000 4.06l« 
Systoli® 120,2^ 323.286 122.7^ 221.036 .222 
©aliwftie ikija^ Tmpma% 327.262 311.900 98.771 76.737 • .266 
Mj«i 
latt 
l«®iliyrit9' 
©f cussiHiitim 
fr^cfSL&^sy 
M.®aa 1/& fm&mMf 
t6 i«lailf 
1®eweA%Kfc<^ ittfivrttti Ai mi i8f IMfflDBr aWwpwW 
fcifetr rl^ht 
MP jweiiwh JmTTwo 
Oart sortSng-i 
flm# 
Estoits 
Mmtal aiditi«t 
Baabei? attiaptei 
Huttlw rlgM 
Bispots 
77.429 
1.003 
1.071 
16,107 
.771 
.210 
25»'60f 
22.071 
3*m 
44.500 
•357 
16.429 
15.100 
.f2f 
•^ .036 
1.001 
1.107 
16.643 
.m 
.194 
34.393 
29.286 
5.107 
42.857 
.286 
16.036 
15.1^  ^
.857 
76.786 
i,m 
15.250 
.837 
.224 
25.679 
22.464 
3.2U 
44.536 
.^ 1 
17.641 
17.214 
.429 
70.179 
1.014 
.964 
15.«1 
.781 
.203 
31.071 
28.179 
2.893 
40.500 
.429 
16.,964 
16.357 
.607 
.2© 
.526 
.400 
.138 
.286 
.010 
3.465 
•843 
23.06^ » 
1.747 
.244 
.018 
.232 
.168 
Slgttifieaafc at the 5 pm ©aat Icpf®! 
»»Sigaific®afe at tb# 1 pis* c«t Jjrsn®! 
of emfM«ce. 
of tcafM»ee. 
4» 
f tKLe $ 
Tests 
(Mm! 
lean 
?3riam« „„i:PrPff^ff,», , ^ 
Be.f«y Bafgit f^teg. 
©I»4et t3ffl«t 
Ammge ir«fiaiility 
Fa3j© att«^ t® 
34*g© 
,90 
38.969 
7.042 
1.105 
35.253 
6.637 
2.053 
39.447 
i.75B 
1.36S 
1.724 
.643 
.159 
0o©i?4liMiti{» •KJ.TS? 6i.421 64.000 .278 
Grip mi&mtmm $omf 34.926 33.074 32,626 1.316 
8,003 7.^ 6 %5m 9.121 .. 035 
tte«Bgtli ®f grip 47.353 49.074 0.m 45.468 •0Q3 
Hoitsd pmsmrm 
Piastollt 
Ssmtftli© 
m,m$ 
124.737 
69.000 
325.737 129.7i9 
61.684 
127.579 
5.039» 
.14S 
Qalvaaic f3s:Jte »®pmi« f3.512 114.551 83.746 79.156 1.387 
mam 
iat® 
l^ ilarltr 
''F fiK-ff'fn*t ^<Ei T*l •e4f''4 <ww» 
78.^ 6 
l.O® 
1.1^  
71.263 
1.005 
1.263 
75.947 
1,0« 
1.316 
66.789 
1.032 
1.158 
.854 
.053 
.697 
S«ipii»atiens 
frm^mw 
M@aa Mtl© 
M«a I/fe va^bllitr 
16.2# 
,^5 
.ai§ 
16.263 
.749 
,208 
13.579 
.909 
.267 
14.421 
.S39 
.229 
.022 
.423 
.325 
Att«ttoa to ietaili 
Wm&mt att®if(t(^  
•ittal®!' right 
26.474 
2a.737 
3.737 
34.053 
29.053 
5.000 
26,737 
23,15S 
3,m 
32.CXJ0 
28.947 
3.053 
1,064 
,069 
8,24S»» 
iaapa soptlngi 
flat 
mXw^Tm 
45.S42 
.316 
44.789 
,.421 
46.526 
.211 
42.368 
.632 
1.280 
,262 
M«ital aiiltiait 
Hoaber attmp^  
Swlber M 
Ewos*® 
16.526 
IS.'ifS 
.632 
15.737 
15.36i 
.36S 
M.421 
17.^ 5 
.^ 6 
17.474 
16.%9 
.684 
.002 
.296 
1.798 
*S4gB£fic«ttt at thm 5 p»T ceirt 1av«1 of ©onfMeiie#. 
leant at iSi# 1 pea? e«t of eonfM«ic«. 
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fata# 9 
I<a-diivlag f®®t0 
iwmm) 
Tarialjl® a&t-mw# S«3I1 F 
l®f©r« Attm Metmm. . After 
©hetet reaetioa %imt 
Men 
Av«w^ ® wiaMli^ lr 
falfs 
38.222 
.222 
40*356 
6.200 
•444 
39*244 
7.111 
.667 
42.167 
6.011 
.333 
1.043 
.076 
.2?7 
©oOTillitatloa 29*556 23.gS9 36.667 37.667 2.514 
(^ ip mSmmm 46.500 36.211 37.444 3i.322 2.522 
Btm&Snme 7.600 6.711 8.044 7.767 2.^ 9 
of gyip 25.57i 2i,m 27.344 2«.467 .217 
KL'Ooi pmsswmt 
Bilwt©!!# 
Syitoll® 
64.0CX3 
110.77S 
64.444 
ni.iii 
.^667 
107.889 
62.667 
107.222 
.061 
6.76^  
S^ Wlle «M.B yf>f|i«ya^ 1^ .112 106.3C9 130.491 71.630 .202 
?al8«i 
I«irf«il ef &s©ill«tlm 
75.111 
1.0^  
73-667 
.991 
,m 
7S.556 
1.006 
.333 
77.333 
i.oia 
.556 
.054 
1.333 
.007 
Iwpli'tt'feioai 
freqtteaey 
Mfw I/k »ti£> 
MttBOi I/H failftlsility 
15.778 
, .699 
.199 
17,444 
.662 
.163 
li.778 
.685 
.131 
1@.77S 
.657 
.14B 
.020 
.046 
.286 
Haabtr 
fcater right 
Ew©i« 
23.71® 
20.667 
3.111 
35.111 
29.77i 
5.333 
23.444 
21.000 
2.444 
29.131 
26.556 
2.556 
3.2(X5 
1.541 
3.606 
soFtjagf 
fSm9 
Etrore 
41.667 
.444 
3i.77S 
*000 
40.333 
.556 
36.556 
.000 
.498 
.000 
Mental 
aab#r right 
Sfrem 
16.2S2 
14.667 
1.556 . 
16.667 
14.778 
1.^ 9 
16.000 
15.778 
.222 
15.i89 
15.444 
.444 
.371 
.OlS 
.328 
at tim 5 p®** e«t level of «aiftdeae«. 
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Hhwt all th« imbjseti w(ir« e<»sM®r@d the dtop i». dis^tolie blood 
irtiSttir® ^  no»pati@® gwwpt as e«pai^ t©' tl» praotieallf 
l«it ffleawup^iati ter giwp, was ®i^fie®at at 
ttie fiv® per o«kt l%ml, the wfr^taratt-prais® grtmp att«apt«i mm 
it»s In the ftttifetioa to i«t&il aserelse mA got soi?® ittts right than-
^ iio»-paiiii® gfm.p» Mmmm-f timf also wd® «w©s«. fh® diff®r@iie® 
¥lth y®s|»ict to tl^. a««h«if of «»g« was s%aifi®®at at. th® «« 'per e«it 
l®ir«l tsi fhis was ag&l»t «p®@taMoas» It thought that 
psrha^ th® iipiifi©«©« of th® was 8pir4ctt®l|' iaflatei te® to 
th® faet that th® nwhtr r%ht w«# not cmti»ll®i la -aakiiig the amj^sis. 
toot^r awaljsJ® was ii®i® with th® araiber right itft®r th® drlviag p&ti&i 
tak» IBS "to® eoiwiat®. fh® diff«i«ie® wat still signifleaiit at ths wm 
per c«Bt l«f®l# iiae® th® aaalyil® of th® y^pcaifei' to the pirel'lwliiafy 
l®foi®ati©» hlaiflc it@o® iwr®8l®i a atatistieally iipdfi^aat dlfferwe® 
in t&mr of th® no^paais® .group wiiai r®®i»et to th® last frafi® of sohool 
®0(^l©t®i, a thSM sa»a;fsi0 was *i« with th® last grai® of iohool ei»-
pl®t®i takiai «i th® tofarlat®, Tto® dlffweae® rsaaiaei sipaifleant at 
th® mm p®y e«ttt 1®^^, ^2-153 * 
iheQ th® aBa3|«is wm mad® for mm i®parati^i> th® no^paas® 
grcwp show®i a statistloally sipilfleaat irop i» iiaitoll® hlooi pr«8-
®ire md th® reftwIwwit-paiBS® gr«ip »hov«A a highly slgnifieiait Saoraas® 
ia th® miih@r of mrem aad® in ^  atttttion to detail ®Kwei®®. A 
slfflilar aaaJgwis tm th® mmm re'vealBd a statistieal]^ slpilfiOMit 
lMr®a.s® la th®. ijwtelie blood pr®®«ir« -Mi® r®fr®slraeaat*patts® gr«p. 
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TaWl® 10 
test %wm 
Cfotal tewp) 
Mma. 
farlam® ro¥esIE@PpEie" l©-p8iW® 
Jefor® AfteBr s«£or® m« 
Mtter %!»« .S3® 
St®®iEtog 106»893 
Stop light »8p«as® tin®! 
Mean -
GBpifJflal iata 
f«p 
eactreto® S'@0i*'e® 
A?©i?ag« variability 
©rigiaal data 
li|«st®i t&w 
smrm 
fetal tjplp tiae 
fimSa 3»aetteB tia®# 
Mean -
03?lglaal data 
Idjttstid tpw 
Awtmg® vayiafeiliiy * 
Oyigiaal data 
MJmit«i fm 
»tr«it® •eoirts 
1,«1 
.i35 
,500 
.15? 
4.012 
.475 
.359 
, T f f  
1C^,321 
1.2i2, 
M3 
MO 
,163 
3.i45 
.774 
.720 
,567 
,360 
1.011 
12f.8^ 
,^0 
,148 
4.019 
,744 
,649 
.399 
.721 1.272 
98.821 2.445 
1,071 1.185 .298 
,i12 1,063 2.g79 
,454 
,279 2.539 
3.611 ,031 
,742 
,701 
,795 
.143 
,444 1,249 
,367 ,037 
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t«ble 11 
fmrtowmmm f est Itoi 
(Urn) 
Eefresim io»p B2C# F 
B®for® Aftw After 
ItTor tiae ,875 ,$79 3. am .685 4.460«« 
SteerSag m*w 117. §26 man 105.00© 3.356 
Step light 3wpc»i® tlnei 
Mma, » 
C^igiaal data .932 1.3il 1.053 1.177 .757 
M|mstei tm 
m%r«m Bemm »77f .aof .046 1,030 1.250 
Af®iMg® i?«piaMlil^ -
Ofiglaftl iatit .S41 .604 .424 1.450 
Adjusted £©r 
mtrme umatm .Ml .131 .152 .224 1.271 
Total ferf-p tia® 4.186 3.795 4.li7 3.801 .001 
f Mia i»®aeti©» ti»®s 
Qi>igl2ial data ,718 .764 •660 1.811 
Mj«»ted fee 
.638 @Kti»<pie .690 .667 .643 .622 
Ammgm variaMltl^r • 
.569 (^igi»al iSmtn .435 .576 ,3S2 4.901* 
M|mst@4 for 
.3ia .sm .435 •362 .080 
«Sigalfi@a»t at th« 5 |»r @«t Iwl of emfSdm©®. 
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famt 32 
P®gpf©wms« f@8t tans 
farltm® 
itfort • iefur# Aftaae 
IsT0ir tlffl# .fa .561 .iOS .?99 1.662 
Steeyiag 89.^9 73.333 122.333 m*m .422 
St<^ light r®spaw« tJffl«i 
MftUB m 
Origliittldata 1,209 1.0® 1,110 1,202 l.g52 
MJmst^i f Q f  
&trm» »mtm .ff6 .fT? 1.132 1.S22 
Air@»g® •fariateility • 
Origiiial ittta .600 .339 .529 .fl9 l.m 
MJmstet f©ap 
«3ctir«M s«0«»® .149 .230 .140 .395 1.557 
Total trip tSffi® 3.0^ 3.^9 3.662 3.210 .200 
f»ia tSaei 
M®a»' * 
Origlaal data .994 .^5 1.179 .917 .016 
MJmfted t&r 
fiKtfirat 8nmm ,941 .*^3 .907 .B24 .US 
Ammg® varfaMlity • 
Origlaal iata .559 .549 .SIS .575 .040 
Mlmstoi for 
mtrmm ®«©r®i .44-T .310 .323 .376 .127 
§6 
fh# nwber of was tslwlated for ©«(di of th« two 
grai]^ aai a anaJ^eis wm naie. Mo iigalfieant 
iifferen®#® mm fmai* the rtswlts hav® been iuMariss®^ aafl iham ia 
tatelax* foira In tb« Aifwudls. 
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STEERING 
(TOTAL GROUP) 
3700 
3600 
3500 
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S 3000 
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z 2900 
REFRESHMENT-PAUSE 2800 
NO-PAUSE 2700 
26 00 
1 2 3  4 5  6 7  8 9  1 0  I I  1 2  
30-MINUTE WORK PERIODS 
Figure 6. Steering performance of the total 
group during the intransit period. 
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STEERING 
(MEN) 
3900 
3800 
3500 
3400 
a: 3300 
i3200 
2 3100 
REFRESHMENT-PAUSE 
^ 3000 \ 
NO-PAUSE 
2900 
I 2 3 4 5 6 7 8 9 10 II 12 
30-MINUTE WORK PERIODS 
Figure 7, Steering performance 
during the intransit 
of the men 
period. 
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STEERING 
(WOMEN) 
3400 
3300 
9. 3200 
CO 3100 
o 3000 
CD 2900 
2800 
2700 
26 00 \/ 
25 00 
REFRESHMENT-PAUSE 5 2400 
\ 
NO-PAUSE 2300 
2200 
2100 
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30-MINUTE WORK PERIODS 
Figure 8. Steering performance of the women 
during the intransit period. 
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BELT REVOLUTIONS 
(TOTAL GROUP) 
48 
46 
42 
li. 
REFRESHMENT-PAUSE 
40 
ZD 
I NO-PAUSE 
36 
I 2 3 4 5 6 7 8 9 10 II 12 
30-MINUTE WORK PERIODS 
9. Belt revolutions made the total 
group during the intransit period. 
63 
BELT REVOLUTIONS 
(MEN) 
48 
(O 44 V 
u. 
42 
z 40 
z 
REFRESHMENT-PAUSE 
38 NO-PAUSE 
36 
2 3 4 5 6 7 8 9 10 II 12 
30-MINUTE WORK PERIODS 
Figure 10, Belt revelations made by the men 
during the Intransit period. 
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BELT REVOLUTIONS 
(WOMEN) 
48 
S46 
44 
UJ 
2 38 REFRESHMENT-PAUSE 
NO-PAUSE 
36 
1 2 3 4 5 6 7 8 9 10 M 12 
30-MINUTE WORK PERIODS 
Figure 11. Belt involutions made hy the women 
during the intransit period. 
m 
ii©«|iTOf« groi|). fh® totikl gl?ot% m& al®© th^ ii«i aai# m SB»«a8« la 
tli®' raaalber of belt jpe^lmtleai iarli^ th«, half-hew periods 3a«eilfit«3y 
follwtog th.% mS»mhmm% &« *««eii djpiwi« wifl® iaewa©#® 
after th& memi ami third »fr«ihMaat pawi® withia tht driving periui. 
fh® n©»piii®« p®mp gr«ai»13^ la€3^^^ th© iwiber of btlt rwola-
tlc®B wgi  ^mA laeltt.it'ag th© f^irifci Iwlf hour, Mh«i th© t©tal graip 
was @«sid«r«a -^'©r® was a 4#elln© iariag th© fifth slx-j^ half hew© 
foll#ifed % m iserea^© in th© fiet©n%h t© a plateau vhi^ 
ttopough the el©'9'«Biai. half how. IBi© »#a dri^®w shmM m 4mlim durlag 
t&8 fifth half heir after whiA th«t iras a gMiaal iucreas© t© a hi# 
for th© peric^ in. eighth half hwir# fhit wa® foUewei. %• deeHaes 
ia ^ e hiath sM t«nlh and a ©'l%ht. imammw la th© &Xm>mik half hour 
of th© iyifiag period, 'Th© wmm flriwr© had th© high®ft seor© for the 
period la th© flitt ha'lf h<»r. 1 gr«imal denliae followid, , 
fh© g«sttps wer© also eo»pa3»i ¥i^ respiot to st«e^ sear© per 
siiRilatisl dljtano© feEwelti. M a l»ils for this ©capiBJlsoa the ste®-r« 
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Figure 12. Steering efficiency of the total 
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Figure 17. Mean stop light response time for the 
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Figure 22. Mean stop light response time for the men 
after adjtastment for extreme scores. 
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Figure 24, Average variability in stop light response time by 
the total group after adjustment for erfcreme scores. 
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by the aj^n after adjustment for extreme scores. 
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Figure 26. Average variability in stop light response ttoe ly 
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Figure 27. Mean train reaction time for the total 
group during the intransit period. 
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Figure 28, Mean train reaction time for the 
men during the intransit period. 
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Figure 29. Mean train reaction time for the 
women dtiring the intransit period. 
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Figure 30. Average variaMlity in train reaction time by 
the total group during the intransit period. 
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Figure 31. Average variability in train reaction time 
by the men during the intransit period. 
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Figure 33. Mean train reaction time for the total group 
after adjustment for extreme scores. 
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Figure 3U. Mean train reaction time for the men 
after adjustment for extreme scores. 
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Figure 35. Mean train reaction time for the women 
after adjustment for extreme scores. 
93 
TRAIN REACTION TIME 
(TOTAL GROUP) 
ADJUSTED FOR EXTREME SCORES .400 
.360 
? .320 
w .280 
- .240 
• .200 
E .160 
.120 REFRESHMENT-PAUSE 
cr .080 NO-PAUSE 
.040 
.ood 
2 3 4 5 6 7 8 9 10 II 12 
30-MINUTE WORK PERIODS 
Figure 36. Average variability in train reaction time by the 
total gTOup after adjustment for extreme scores. 
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Figure 38. Average variability in train reaction time by 
the women after adjustment for extreme scores. 
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AlprAettslea et hssaitis 
{AwariBesa at th« possi­
bility of ae©Miat«) i.m 1.185 .106 .171 .195 
Attitttie towia*<l dyltlag 
(WlUMptess tO' soatMrnt) urn 1,000 .179 .633 »W 
OcmeMtratiim 
(Abilitr 
m iriirlag) 1.42? 1.143 .2^  .BTB .911 
S«B«ral f®®llag ©f fatlgw# 
after ®i^  hi^ i« 1.351- 1.107 .250 1,272 1.868 
I»l«r«»t 
C0€ffle@i*« abuttt dfiflng) i.m l,2g6 ,428 2,929 3.572 
f&tlmm 
(R®®iita»c# t© 2,393 2,429 ,036 .031 .031 
Pliptieal .©offlfoiii ^  
drl^ «p*i seat .536 .607 ,071 .149 .193 
Ph(rsi.eal «fflci«i^  
(IriirlBg abniti- In gMwal) l.fOO 1.143 .317 .339 2,798 
te@tlo» tla@ 
CSp«M Qt wmmemt) 1,607 1.357 ,250 2,235 3.099 
B@2«xatloB 
{fteliiig at mMm wMl« 
driving) 1.429 1.071 .358 1.538 1.452 
R@Q(mmaed tte 
stops 2.26S^  2,509 .321 1,005 1,^ 3 
®ll@aii of mdM valmes rmgSMg frm 0 (iweh l®s«) to 4 (wch mm) • 
%awrs.. 
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f aW« 17 
Siiljjsettw Swlaatioa 
(mm) 
fariabl® W m 'Diffeiw ne 
,ll®.3?la®ss |¥Mi mm@ke) 1*316® 1.263 .053 .032 .034 
A:poT®h&^i&& &t 
f Awareness ef tli« possi­
bility of amMmtm) 1.^ 6 1.137 .211 .395 .368 
Attltei® twari 
im I "S M'-Mk rmitiw dihiM ^  —• - --•• **- muiA Y W^3JJJjipi8SS 10 0^ «3JSia#/ 1.000 1.053 .053 *039 .042 
C.aieiiitrati^  
(Ability to k@i|j saJai 
 ^dri'Tlttg) 1.632 1.316 .316 ,624 .607 
Q«tral ©f fatipi® 
after irlifliif bIx kmm i.4ai 1.211 .210 1.358 
tttemt drlidi^ ) i ,m 1.316 .263 .^ 2 1.090 
fatl«ae# 
CR«0l@t«a€!@ to a,368 2 an .157 .396 .460 
Mpiieal ©Mfort 4a 
drlfef's i«at .579 ,1T( .158 .420 .516 
Wipleal 
(©fifing ablll^  in g®»3pal) 1,4?4 1.263 .231 .824 .656 
tiae 
(S]p®®i of »ff«B®nt) 1.632 1.474. .1^  .563 1.000 
E(»l«atioii 
(f@»ling at' wliil@ 
driirau^ ) i.m 1.263 .211 .341 .351 
IffiMienied tim ^ wtm. 
stofa 2,237^ 2. mi .474 2.141 1.931 
©f e«iei valm«s raigtog fww 0 (weh l»s) t© 4 (wmh more) * 
%ows» 
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f®bl# 18 
(MoMa) 
Varlafel® m »P Dlff#5P-
aaee 
lie e 
CiM@ m&km) tsm^ 1.222 .667 2,569 1.999 
©f lia:gia$d8 
iimmmms ©f the |»sii-
Mlitr o£ 2.000 1.889 .in .081 .304 
Ittitwa® tewttfi irlTlng 
(MlllSagn®®® t® ecratiaa®) i.556 .889 .667 2.880 3.99a 
Om@iiitrati@fi 
(AMllty t@ ii:«®p Mind 
on dri'B'Sag) 1.000 *f7B .222 .307 .307 
6«er«l feeling ©f failfu# 
aft©r six hoor® 1.222 .m .333 .764 .570 
lotereit 
C6m@«t® alsoitt iriiliig) 2.000 1.222 •TTS 2.534 .207 
Fatiene# 
(leslsttnce to 2.444 2,88f .445 2.002 1.391 
flie^ leal esmfort l» 
ayiw*s 8®at ,444 .333 .in .232 .3n 
(DyifSsg abllilgr Ja general) l»f56 •889 .667 3.507 .320 
tSiEi® 
(Sp«8i of 1.555 1.111 .444 2.775 2.283 
EslmatioM 
<F«®lSag at ®a«® mMI# 
dylving) 1..333 .666 .667 2.000 1.455 
tiae 
atops 2.333^  2.333 .000 .000 .000 
%®» ©f eodtd rsagtog ftpwa 0 (aaeli l^ s) to 4 C®ieh mm)* 
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tM a®t f«t®al any itatiEtiealli" difftiwe®! l»t¥««ai th« 
tfeataint grmps with 3r®®p®€t to su"bj|®etiw walmatioft of driiriH® effi-
eimw wli@a oily mmn drimm mm eoa«JU«i^ . 
fht© dl0ey®t® «v«lmatiaas w@r« ooali'Si^  mma.w ©f tiai ©hi-s.^ iar# 
tmMiqm «8lag a 'b^  two eetitiag^  ^tabl#«' fh® Tat«» ©owtetlen 
f«0t« waa a^ li^  whesiewip tb# frecpi*!^  in MQr e#ll was l«is than flv«. 
fh& r®ittlt@ am shorn Sb fabl® 19 for th® total gipowp, Mtt» mA 
wmm» 
fabls If 
BiMemtm Smtojeeti've E^ B^ almatioa 
(Total &Tmp) (Mifli) {Mmm) 
?a3*iabl« pws# gfwp greup 6M. i<|ttar® 
tm ie f@s .Ho 
(total e-KRip) 
Mir2«a1bl« to stop at 
rtpilar totewals o» 
a trip 27 1 2$ 0 .000 
Mfistble to stop at 
rtpJLftr intervals m 
« trip m 1 If 0 
(Mmm) 
MirSaafel® to st<^  at 
regular Satervalii m 
a tidp 9 0 9 G ,000 
OOW 
MHO \nviv« 
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fable 21 
fariafeles Listsd l?y Drivers 
CMw) 
: 
fariftbl« R«toiiliffleat- lo-paas® 
mm. 
firsdaii® ©f <^ m 10 6 
Pfegrsleal iiaecaifort 6 5 
VenmmmB 5 5 
tlrM or sl®^  5 3 
Slww or «Rratie waetient 4 3 
t© sti^  m th® mmi 3 3 
eoBomtratioa 2 3 
taiger 1 1 
•O-eBewfersSloB law^ ®©d 0 1 
MlminmB' 0 1 
lard to twa 8t««ring w^ el 1 0 
TJ»6 pa@i®d 0 1 
falsi® 22 
fariafeles Listed W Driwrs 
{Woaea) 
?ar.lal>l« lefmitoeat- H-o-patts# 
. v,.„  ^ .mmn 
Pli^ ieal .iise<*f©rt 6 7 
f ir@&<^ s of 4 5 
f or @1«@|3^  4 2 
lerVQWa^ s • 1 3 
Slower or #rrati© reaeticaii 2 2 
X^ s ©imeAtratioxi 1 2 
i^sssin'sss 1 1 
Hunger 2 0 
Ability t® stay caa tl»' road 0 1 
Hari to tw,wi stoeidi® wli^ sl 1 G 
loa 
fhe subjects aaa® their cam Jateipretatioa of th© r«Mpest to list 
other faetoi^  wMeh they f«lt ware an iiiiieatioa of th@lr l#wX of ©ff.JU 
Qime^  as a driwt* i© farther ml&hm&ti©n was gi'^ r^  aiae® it wai difilrM 
t© fmamt th« listings «g®«Qtial3f as ebtaiatd itm th« ®ttb|»cts. 
Siamai^  tables of th© data in aimlyglag th« sabjeetiv© walua-
ti«i art shoim lia th« App«aa4x, 
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BlSC®aOI 
fh# r«fr®slw»rf» paw® apfetrs to toe in the effeet it he®-
ott etrttia -aspteti of drifSag peiffoiMfte#* It i@«ed, to inflame® sem 
plia®®® mTB tl®ii oiaiew, fh® ii«ra®t«r anfl «rtmt of th® ®ff®et® t«d®i 
to Tm ®p®©lfie to ® parti^ ar %ypm of •sf«iabl# »ther than geoeral la 
nattir®, A@ @fii l« ies^ riM it to faeitefit th® imi-suit 
©f a eaatSattoiis task aost. 
ftos oBaJys'®® aad® of tli® data ©Waliiei fmm th.® laa-dpinteg t®ita 
sw@al«i s«® ©tatiatleally signifionj^  diff®ip®aew betweea tli® tifeat-
M«t gfcwps. thmm t®sts mm atoiBiitesred l»fw® aM r®p«t®d agaia 
aftsr the sSas-h<ar ^ iriili^  p©i*ioi» A drop ia iiwtolie Wood pr®s^ su3?® 
 ^the Bo«|saas« gpc^  a® e«p«r^  to^  fraetioaUj a© dbM^ » tli® refroah-
m«t^ piims® g^ ottp w«® foaiiij afttif f^ lwitaat M& wd® for grmp dif-
f®*«ieefl m th® iaitial aeasw«Mt«p- to h® sSgaifieaat at the fiv® jm 
e@nt Isf"®! of eeafMiiie®. If®n ttoagh th® drop ±a diastolie hlooi pp©®« 
sure hy th® ao-pms® grmp was gtatlstieal^ y si^ nifiesat when ooapai^ d 
wildi "Miat W th® r@frwl»®at-'pa»® tr«p, it wa® irohahly not of siiffi-
ei^ t ffiag&it^ td® to iaditat® a£^  p^ lml #wag@. ioraal 
diastolie i}lo«^  ir®®®!!!*© has a swag® of 25 to 30 kb, i»f)W?y deluding 
a 
mp«« age. 
A^rtteir M, Masters, efearl®3 I. GaitfieM, aui Wm B. Maltey®. 
Kofaal hlood pr^ -siir® md lf|}es»t«BsieB, Philsi®!]^ !®# I.ea aad Fdblgey* 
19^ * p. 103. 
no 
An iM&pmwm la syatelle blood la-wsw® was ®¥M®a©M by the woneii 
di*iTOi« ta th® r«ff®slBn@at-pams® groap. This laersas© eeatrastei to 
{araotleall^ r ao ehang® ^  th© w««i drlwrs ia tte ao-patts# gi«tp vm 
sigaificaisfc ftt th« ttm p®y e^ t lev®! of e<»fii-oae«» 1 possible explaaa-
ti<m li^  ia th« faet ^ at slae# may aoti-^ ty will tsafi to laepeas® 
1 
systolie blood prtsiur® th© irla® br th® r®ftr«shffl®at»p«y8# gpoap might 
b© atta?ibiit®i to th®ir worlciiig a littl® h&vdm* This is showa by th® 
faet that th^  maAe mm b®lt reirolmtiow .said also hiwl higher iteerlag 
©ffiei«ey, Th« w»b®p of oai«« wai fop vmrn, 
Th® $rmp sh«®i m tee»a8® Sa i»itep of 
©prop® ©a th® att«iti« to detail ©atepoig® aft@p tin period. 
Th® Bo-paiMe gpottp Aowed t d«ep®aee ia th© cotrespsMJiig amber of 
©wo*®, ¥h«Q all th® dpivejp® vmm eoMiderei mA vhm th® »®n dpifers 
oo3y w®p® emsMew^ f th® iiffepttkoe b®tv«^  tl® tiwteeat gpomp® was 
siguificaat at the cm pep e«at 1®iwb1 of ®«fid«ae® wi-Mi the eifPox« dtip-
iag the- iaitial perfoiaaae® b@M ©MBtaat, 
Sino® th® pej^ }^m«it»paw« gxmp hi^  ®tt<ttpt«d mosm itett® ia the 
»ez«i®@ thaa th® ao*pffi®e gx^ Pt a i@0@Qi smftly-iii vai aad® ia vhieh 
both th® laifflbep of it«w ®ttii#f(t®i aafl th® aiaber of ^ ca»® ¥®p® co»-
sldered, Th® wsaltlag F-vala@ was still highly sigaifieaat, Th® possi­
bility laiat th® iM«Ht of f©®«al ^ ttoatioa night b® «a ext»a®oiis faetop 
3af3»®ieSag the laabsp of errops iw^ e m the atteatioa to detail ©xepeise 
was- «pl©pei, fflii© F-iralwe after aa|itiBt»eiit for the amcaat of fopaal 
eaaoaticm pemaiaea «igaifiea«t at th® -dM per e®at Iwel of eoafSi^ ce. 
I^bM,, p. 64. 
HI 
This flufting was agaS»t ©jcptetatloiw m& 0«traiT to reiwilts reported 
I ia th« littratoire# I© s^ t^ ate «Kplaaati©n em b® o£f©r®i. 
Oaly iMm th® mn drivers wm& e<»siier®i si|>trat©3y did ausr th# 
variahlei ia th® perfetmae® test wn yi®M group a^t w®rt 
statistieally ei^ aifioaat, fhm <m?oT ti», Aat ii, th® tS» reqttirti 
to aotie® a rhaag# of i3Wt«Kiti^  ia th© aper'ter® above th® roadway* 
eoffip'thead th^ ng iwid find th® ffliteM.Bg IratruoMoMi oa a ®oatrol box wi^ i-
is reaoh ©f the driveri wai Itf# fm the ao-pa«i® graip at th® of the 
irtvJjig period, fh® r«fr«»hatat-pms« gr«mp showdl littl® diaag® oa this 
variabl®. the f-valw, after aijtist»iit hafi b©®a wide for grmp 
«ae®s ia th® iaiMal error tia®, was sigBifies®it at th® five i»r ©eat 
l®v®3. of <iaifia«G«# It vmM appear teat %lm r«fr»l«»at»pawse grawp 
was tti^ er a lower level of twaic® and tJ»« mm ©msJsteat ia th® ffl«tal 
pr©<»sses r®l&vsBt to th® variabl^ t laflaeaelBg errcr tia®. 
fh® diff®r®ii®@ b©tw®#a th® two treateiwt giwmps with respect to aver­
age variability ia lawSa r®aetlm tiiwi durl^  "Ui® flaal test mn was 
•igaifioaat at Idto five p®r e«nt l«v«l of eoafldwiee with the refroshmaat-
I»»s« grcaip ihowiai th® g»at«r variability. Averag® variability la traJa 
reaetioa ti»e oa the Saitial test wm was hell eeastaat# tfh»B th®ae data 
wer® aijiast«d for isctr®®® ©mtliers# th® perfoxmae® of th® two treatroat 
gr«ii^  was p'aotioaUy ©qmivaleafe. A f«w «jctr«» ee»®g w®r« s®effliag2y 
reipcaaslbl® for th® dlff®i^ e® b®tw@@a th® gr«ps with r®sp®ct to ave»g® 
variability ia traia reaetiaa t'ia® wh« the (a-igiaal data w®i« @<m®id®r®d« 
fh® differ®®®® b®tw®®a the tr®at»tat groaps ia th® iMber of tattr«8» 
scwes was aot statlstieally aigalfieai^ . 
%oll3agwor^ , qp» ©it» 
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ptrfoiwuae# liy th# two %r«a'to®at giwps my b© dw# to imat« Aa3?act®3>-
iitio# of ti» «fe3«ets ratlitr ttea to th« treatTOats jag- §g» 
With rsga*€ to mm stop light t5»«, the ®ignifleant F--iralm® 
for thirty-ffliait# iataj^ als f&p the ¥«»«ri drlvew ¥h«i the «igl»al data 
w#r® ea2®M«r®d m v®ll m for tht »€» dri^ ®rf aft«r iSie data had 
adjusted for otMse iBdieate® IMt %M ataiii p@z^ @rwaiee vat not 
©©Bslstesat thrcwgh^ t th» irtvijog period. Althcaigh m statistieaBy sig-
ni^ eoat diff@r«ae®s- hetw^ n th« psrforwaae® of th® two tx^ atoiiit groups 
were shoi®, an «K®aiaatio» ©f th« grmplis ia Figarts If and 23 will rweal 
that dwriag to® last thr» half haaf« of th® driiriag period, th© vmm 
driir®rs ia th® group took iacrsastogly loiter to respmd to th® 
step light th«i® Ja th® r«fr®ita6Bt*-pKtts® group* 
M«aa train rm^ im tia® did a©t dIff erwtiat® w®ll h®ti#®®ii th® 
perfoiwa»e® of 1^ ® two tj«ato«ot groups ec«sid#r®l i» thii itady. After 
th® data had b®m ®d|mst®d, for extrw® ieor®i th® mmmg9 fariahility to 
train rtaetion %im hy th® M©»®a driV8i« wga not ea»i®tent throy^ hoat 
th® drifiag period# fh® f»m2a® fa- thirty-aimt® iatw?®!® was eigai-
tt-eant at the fit® p®r ©mt l#wl of eoafSii®»e®. Ih® highly sigBifioMit 
r»»mltje for .tot^ etioa fe®tw®« th® twatoent gr«aip@ aad' thirty-Biaut® 
Intervals indieat®® 'Wmt th® treiwi la tarlability thronghait the driving 
ipriod was aot th« sm® for th® two tr#at»«®t growp® e«a»id®red, fh® 
r®fr«s'toait»i»«3M® froap show®d %mn faritthility* It se<wi possible that 
variability in. aid of itself «ay b® m iadieater of th® level of efti-
eien<5y se^  this fiadiog aight b® indidatiT® of stistained ®ffiei©a®y or 
les® d««KP®a@at m th® part of the r®^ p®8haent-p«Bs® group i» this t:n^  
214. 
of ftoieti«a. ec«Jji©raii©a of the ntiaber of valmtf ehowM no 
statlJtieallj ©i^ ifiewit iiff«r€8i©e fe®t¥«@n tb® trmtrntA groups. Th# 
wriatoility s®«@d to h® genaral aata^  th®' embjeets ratfe» thaa 
®peeifie to a few. 
fh@ stthjeets ia th® i»©*pam«® gromp airt# ®ss«tiallj S'a«« ©sti-
aat© of th®Sr irlirJng ®ffiei«Bi^ , m Saferrti irm th«ljr i®sp©iiB©i to 
tht s«l5j®eti<r© ©valttatlom i%mm eltaiawi at the mS. of th# site-hCTax' 
drM&g perioi, a® «^t Bai« hy th« smfe|®ets iJi. th® »f^ hm«Bt<-pa«s® 
grtatpi Ko sigiii«Le»t diff«»e®)i mm shona, Sl»o® aaalyai® of th# 
ohjtotiTOly iath®r«i iata iM rtfroal itatistioallj sipdfioamt differ-
®sie®s hotwwa th® two tr®8t»nt groap with r«8p«ot to awmmX of th® 
'rarialal®® eaMiiil®r®a ia this iawstigation, it eaa b® i^ thesissed Idiat 
•tti# inii'rJAial iri^ r is not al¥^  able to or at Itast does not alw^  
aooarattly ©stSjaat# his ©wa l@wl of ©ffieittac^ s?, 
fir®i»«ss of ¥a« li«t^  a®st ftpfMpeatt-y l^ r th® sttbjtets ia 
both tr®at»®i3t groapfi m h«lag iMioatiire of thtSr lw«l of ®ffloi®B<^  
m a iri¥®r, B^ ieal iiieoBfort wa® 8®e«d i» of lisUi^ » 
Th® optiwa |»riod of dri^ fSag tia® hofort th© iatrodnction of a 
refreshBj«t fams® was »t r«sii% af^ ar«t* th® tSa® of cawet of decre-
»mt differed among the Tariabl®®^  studied, la sewral instaaees a 
deoHm® appeared after ojws^  hour of slwlated dri-^ ing. It wai not turtil 
after two h«wr® of siajlated drit-ii^  that decrejaeat was ehowa for aH 
variables ooiaMered.* la a majority of ease# th® deeline began after 
me h«r of the iiit«i»iit period elapesi# 
For the nost part# tte Qm&% of d®cr«e»t ©ectm*M sooner for the 
no-paittse grotip thm for the wff^ ihffimt-pa'ttse groap m the tasks d«aa«i-
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SWMIBI AI© COWWSIOIS 
This lavestlgaticai was d«sl@a@a t© s1:»% th© «£f©sts of a periodie 
rest period with refr®ilm«Bts, naaiely, tea with ^ itivei as preferred# 
OK th© eaiiet aad extoat of work d®er®««it with Tmpmt to certain -vari­
ables ieeaed relevant to aatmobil® driving effieieiiey, 
fw© groups of 28 stthjeots each w® wsed ia th© study, laeh subject 
was todivldtiallj tA« throwgh m experlaental cyal® lastiBg approxi-
aately ftlne h«*r®.. They hai ptjviowsly be«a glvm a praetie® run eoter-
tog a period of six houi^  thr» of whieli w«r® sp«it bdii^  the wheel in 
simlated aatoffiobile drivii^ . the pti*^ ® of the pfaetie# run was to 
aecjUalBt the subject® witti the appa^ tus and procedure and to overcome 
c«ptain practice effects. 
The ec£peri«e»tal ©r refreitaMit-f«ui'# group wan glvm a refres'teaeiit 
pause, that Is, a flfte^ i-aSaate rest period during' which time tea was 
served every c«® sod «aie-half houM dur-ing th® «peri»aital procedure* 
The ©oatrol or no^ -pmse group received n© pause or reft?®sl»«ttts. 
A eerlm of psychological, pl^ ysiological, iiaulated driving perfoj®-
aace, «aid paper and p«tteil tests mrm adalnietered to each driver during 
the pm-testing period of apprasiiMttely m% aasd ««e-half hcsirs. The sub­
ject® ia the reftpestenent-pause girowp vmm thpa givrn refreehamts and a 
wst p«i8© -after which they beg«i a period of six hourf of simlated 
driving using the Drivoaeter which was Install®! in a special air eoaai-
ticai'®d booth at the Driving Resear'ch Laboratory, Iowa State College, The 
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pa«s® was V9p9&%ed every on© and c«©-half hows •Wiroughout 
th® drivla® period. Th« ao-paws# grot^  were tak«i directly trm the 
ia*e-t®®tiag into the similated dri'«'3ng phase of the eocpertoaitsJ. proee-
dsire where th^  dM slaalatiw driving for sijc ecaiseeutive hours. 
Data wfBPe recorded evei^  half h«»r for the variable that eotild he 
smhjeeted to a ©Gntlauoas evaltiatioB* In addition a red stop light was 
presented ©n five differwat oeeasims dwring eaeh half hcmr of the driv­
ing period, fhe tSa® required for the driver to notiee the signal light 
respond % depressing the teake pedal wai reeord^  a® stop light 
re«(poiise ti»e. Alaoy an eleetrie train was eaused to wex^ e from a tai-
nel 3nto the view of the driver five tiaie® eaeh half hour. The time 
retired to notiee the tralni and reaet hy deprwsing the brAe pedal wa® 
sailed train reaetim tine. 
Im»diat®ly foUowSa^  the BSX howw of simlated driving, the 
seri®s of test® which were adaiaistered daring the pr^ -testing period 
were repeated in the -i-aM se^ «ne®. fhe experimeatal ^ ele wa® ccm-
pleted having eaeh driver iwbjectively evaluate his own level of effi-
eimey by ©oii^ etlng a self-evaluatic® far« ©f 14 it«M pwpared for the 
purpose. 
Whwiever a set of ffl^ ®tir««its eowM be arrange In a etmtinuuni an 
analysis of variance wa® aade to detejaine whether a»y of the differ«ace© 
which were found tetween the two trealMnt groaps with respect to tho 
variables beia^  studied were ftatiJtleally signifle^ ant. In <wder to pro­
vide a statistieal cimtrol « the initial differwees, if ®iy, between 
the tfeataent grmp», m aaalysis of ©ovariseee waa aafle. this teetoique 
waf applied to all tests whieh were Ministered before md repeated 
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mmf proloaging the on@et and redu@jLng th® «3Et^ t of work deerwent 
partiealarly to a of activity slaailating road drivtog perforwaice. 
f 0 reeapltulat®, within th® Hmitatiams of th® dwign, mmber of 
ambjects, natur# of the data ®ad otl»r etaidltioBS of this study the 
following tentative emeltiiloBi iw^ be d««®i 
!• A refreslBimt pmse sttbstantially prolmgs the onset a»d reduces 
the «Ete»t of woz^  deerMtnt resmltiag frc« a prolonged period of slm-
lated amtoaoblle driving perfowance. 
2, A refr«ilweat pause will toerease the M-WEliaiffl effieieney of 
perfoswanoe. 
3. The maet of work deer«ent o#e«rs within the first two hcatir® of 
flMalated driving, 
4« Variability to perfomanee U an li^ ieator of the efficient 
level of perfoiwttie# of the studied* 
5* fhe effect of a refr^ taent peoise ean be detected aost readily 
by m*Msmr«wient® that are aade while the subject is actually perfontog 
th# task. 
6, Drivers either eaa not or do not aecurately evaluate subjectively 
•Mielr mm level of slmlated driving perfomaace efficiency. 
7* The aato l^ pothesis ean. be rejected for three of the variables 
studied. These are steering, belt revolutions, and stewing effiei«a<iy. 
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TEST OF EFTICIHNCY IN OBSERVING A SITUATICN 
This is a measure of your speed and efficiency in observing. Notice the 
sample below. Each row looks like a row of B's, however, some of the rows have 
R's in them. Count the R's in each row and record the number on the answer 
sheet thus; In the first row there are two R's. To indicate this on the sheet, 
shade below the letter "C" appearing in item 1, There are no R's in some rows. 
There will never be over four R's in a row. In indicating your answers on the 
answer sheet be sure to mark or blacken between the lines below the letters 
corresponding to the numbers as follows: 
Example and Practice 
A B C D E 
0 12 3 4 
Sample 
1. A B C D E 
2. A B C D E 
3. A B C D £ 
Section I 
Count the R's in each row. Indicate how many you find by shading below the 
corresponding letter on the answer sheet. Work rapidly. When finished go to 
the next section. 
1. A B C D E 
2, A B C D E 
3, RRFffaTORnRRF!RRRmnmRHi™nRRmRRF«RRF?R A B C D E 
4. A B C D E 
5. A B C D E 
6. A B C D E 
7. A B C D E 
8. raRRmRRRPKRRRRRRRRRFOTOaRRPKRRRITO^ A B C D E 
9, A B C D E 
10. A B C D E 
Section II 
Count the F's in each row. Indicate how many you find by shading below the 
corresponding letter on the answer sheet. Go imnediately to Section III when 
finished. 
18. 
19. 
20. 
» » » a » » » a » » » D! a > » a » a a » D< a » > » » » » » » » Dt Df» a y » a » » 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
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Section III 
Covmt the W's in each row. Indicate how many you find by shading below the 
corresponding letter on the tinswer sheet. When finished go to Section IV, 
21, VWWWWWWWWWWWWWWVWWWWWVWWWWW A B c D E 
22, wwwwwwwvwwwvwwwwwwwwwwwwwwww A B c D E 
23. wwwwwvwvwwwwwwwwwwwwwwwwwvww A B c D E 
24, wwwwwwwwwwwwwwwwwwvwwwwwww A B c D £ 
25. wwwwwwwwwvwwwwwwwwwwwwvwwww A B c D E 
26. wwwvwwwwwwwwwwwwwwwwwwvwwww A B c D E 
27. wwwwwwvwwwvwwwwwwwwwwwwvwwww A B c D E 
28. wwwwwwwwwwwwwwwvwwvwwwwwwwww A B c D E 
29. WWWWWWVWWWVWWWW.'VWWWWWWWWWWWV A B c D E 
30. wwwwwwwwwwwwwwwwwwwwwvwwwvw A B c D E 
Section IV 
Count the a's in each row. Indicate how many you find by shading below the 
corresponding letter on the answer sheet. Hurry on through Section V. 
31. ssssssssssssssssssssssssssssssssssssssssssssassssss A B c D E 
32. sssssssssssssassssssssssassssssssssssssssssssssssss A B c D E 
33. ssssssssssssssssssssssssssssssssssssasssssssssassss A B c D E 
34. sssssssssssasssssssassssssssssssssssssssSssssssssss A B c D E 
35. ssssasssssssssssssssssassssasssssssssssssssssssssss A B c D E 
36, sssssssssssssssssssssssssssssssssssssssssssssssssss A B C D E 
37. sssssssssssssssssssssssssssssssssssssssssssssssssss A B c D E 
38. sssssssasassssassssssssasssssssssssssssssssssssssss A B C D E 
39, ssssssssssssssasssssasasssssssassssssssssssssssssss A B C D E 
40, sssssssssssssssssssssssssssssssssssssssassassssssss A B C D E 
Section V 
Count the n's in each row. Indicate how many you find by shading below the 
corresponding letter on the answer sheet. Proceed to Section VI, 
41, muiiiiuuiiniJuii»uiniuiMiiniimMiiiuuiuniniiiii»niMU»iiiuimiuiiiiiiritniiiiiiin 
42, inimuimraiiiiiiunniuuuiiiiiiiiiiuuimumimiunnnanmiuiiniiiiiiiumiiiuiiii 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
A B C D E 
B7 
Section VI 
Example 
A B O D E  
8 7 6 5 4 
Count the f's in each proverb. Indicate how many you find by shading below 
the corresponding letter on the answer sheet. Please note the exanple 
above, A»8, B®7, etc. Stop at end or signal of examiner. 
51. A flea, a fly, and a flitch of bacon. A B C D E 
52. God defend me from my friends; 
from my enemies I can defend myself. A B C D E 
53. A handful of good life is better than a bushel of 
learning. A B C D E 
54. He hath put off the person of a judge, that puts on 
the person of a friend. A B C D E 
55. A man of words and not of deeds, is like a garden 
full of weeds. A B C D E 
56. He that is afraid of the wagging of feathers. 
must keep from among wild fowl. A B C D E 
57. As fain as a fowl of a fair day. A B C D E 
58. Far frcffli eye, far from heart. A B C D E 
59. Fill full and had full makes a stiff man. A B C D E 
60. Follow love and it will flee theei: flee love 
and it will follow thee. A B C D E 
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Sul^ tetlf® Ewlaatiett 
Ka» . , . . .. .. ^ Mm S« 
Pata f^ e #f ter . M 
of tSm jmi tew feit» MmHim 
Pleas® ymn^lf with «sp«et t© each of the following i1i®w 
If o<«p@fl?3ag the ym tml mm viito the vw yew f®lt vhm yon 
hagaa 'to drive. Plac© a raark aft«p the respcost iWai 
«l^ li©a to fm* Masfe #s«h it«a iMt ei^  ca# Koi: for «aA# 
1* Alsarte#®!! flM# as«lE« m& 
Mai& »9» alert Slightly mm Alert^  . . Ah«t th« 
mnwm le®® *1M4 ItiiA 1@»# 
2, R®a$tie® tiffiii (fhat iSf 'htm fast « jm mmt} 
Ifaueib fastir Wmtm Atoit ^  
emm . .$lmm. Iftitfe slawer 
3, Qmomim'U.mt (flu ahSli% to keep fmw aiaa m jmr drt'riag) 
•ir#at3^  feereastti SiajiMlT laereaiM Alwait th® 
•smm. Sliahtlf i®ereaadi iatsgtesM 
A, iTh&% 3st hm i^lj ar# jm 
Miaeh mm maiij mrnm^sA Meg®. mMilj mmm@& 
lhaat tht' M'mm , , 1.^ -e aau^ raii Macii 
l#ss , . ,. 
5. Si L^axatiiaii (Fetllag at (»i© whll« irlflag) 
Maeh ii©r® feyi* »giii.mtt^  Ahciit th# 
a'mm... Iittia g^lL»aa Ma A 1^« relaxM 
6. ffc^ ieal #^ i©:iiesfi it&& irtvtef ahillty la gaoirtl) 
ladb ajOfr# efficiaBt Moay tiffioteat. . Atot th® 
asm®. 1.^ 8 effiei«t l«s» efftei<iBt. . 
m 
* 2 •» 
1* Attlteft# %««?« irtiriiigi Cwil3iBpie@t t© iriMug) 
MaA mm Mm*» migyaUL® Abent -tt# 
SM® Lm» mimmhlm MaA «Llgf»l3i» 
i, l|p3rA«Bite6, ©f l»aardss (flat ^is, tlit m%mt to ¥M.di |tai ear# 
TOW «f tto fotsibility 0f tmst imt«iiMa«is») 
...,. ......... • •• ..^........... 
am» . . ggmtiy ieeaP&aS'eA 
f» Phsrsical coRifcrt M tl» dylvep's seats 
towara the close ©f tii® driving period) 
.SKJlf# *w^ ftiyfca'bl<i8,. . M»a 
Iteowt tbi l»eag 
eciifoyfcaKle . 
3.0# &Et©riPti (Frtstoatis »i ^riaaitf Sa w&at jm w«r« ioSag) 
iliieli aw# *wfc*y<MtiiA Ifa?# Abaat %lt# 
8M® ]LI^ 8 iafcarestedi . Ifadbt less 
11, fatipi# fetlljagii 
iaa^  . ; f@gy Mttltt. . Ateife 'tixe 
•em& . . trntimwi . fear tIrM 
32» 1,1st ottoer tkat jm -ttiiiik &m m iaiinatiea ©f ymr 
©f i^fi©i«a^ Iti a ariw, 
ft* ..,. . .| , .; II I,.. 6« , #»• . I ; I 
%• i. 
13. io yott ttisk it is t# itopt for a i^ s^ ® at i^ l^ar 
Siatertalt ylbm iriifiag ©a & isfl0 
Im Mo If jmt Mm ®topif Icre.* 
14» Itt a f«at«i©« m ttf© fegw ym fml tM« t«i aff«©t#i 
your iriis^ perfomaiii®* £«• ttes« toi tf«) 
Totol trip time 
clock 
Totalnun^er Error time 
counter clock 
Stop light 
clock 
Train 
transformer 
o 
Contact 
counter 
• 
j— ^ j— y  ^ l 
Power nVrack selector r-*^tor react. Trip start I Non-instruction 
tfonsforwer ; switch I switch switch | switch i 
n 
6 V. A.C. 
110 V. A.C. 
SCHEMATIC WIRING 
DIAGRAM DRIVOMETER 
1953 REVISION 
Note= Each separate line shows 
connections to numbered 
units. 
5 
Stoplight 
switch 
Track voiTage 
' meter i | 
@ 
Stoelting 
limer 
relax 
Stoplight Error time : ITnp time 
SPOT I DPOT 
re OX Stoelting 
hm 
/m\ I I Motor and light) Counter 
switch I [DPOTrelax j 
j"' ' 
\ 
ctenoid Switch Switch Motor Switch Switch 
5 
8 Micro switches Stoelting I Stop light 
Switch 
I I 
i_ 
r* 
Jock fong 
. OO 
OQ 
OO 
OO 
OO 
1 
H -
i_ 
— 
1 
1 1 
1 1 
Schemat ic - showing plan only. Not a wiring diagram. 
UI 
CHOICE REACTION TIME APPARATUS 
WIRING DIAGRAM 
A C 2  
Input rrotn 
bottery 
6 V. D. C 
L L_ 
C lOCK Clock circuit (green light) 
Light circuit (red light) 
YLR2 
Red 
Z Wind ing 
Relax 
Green 
Z Winding 
R e  i a x  
Sotonoid unter 
Normai ctosed Relax 
Sub. counter 
switch 
I Start I 
_ _ I Nortnarpos.open 
Close light circuit . , , , 
—I 4^^ ' 
n^ j^^ OSn 
L_rji J 
"aTS 
L 
Subj. light 
switch I I 
CT SU2 sun SUI2 
Normal po& Normal pos. 
closed dosed 
142 
f 23 
I»fiMation Blaiflc Ssta 
Cf ©tal Group) 
fme%QT wmft .groip MTmm 
a sx I a EI f 
lnlfbfc 2$ 4.5^ 0^.00 162.145 IS 4220.00 150.714. 
m 1908.00 68.143 2i 1^ 1.:00 68.607 
Diratioft of dri-fSmg 
®£f ieifioey • 28 11€.00 4»143 2S 130*00 4.643 
Atfelted# towasi dfiiilng 
as a t^ rpii ©f aetivlty 28 $»om 28 86.00 3.071 
ISetliaMeal 28 2,on 28 66.00 2.357 
Icatm b«tir@«& stopi vlum 
•irl'?3tog m m trip 2i n,m 2.g21 28 74.00 2.643 
ftntter of ehlMrett 2S 26.00 ,m 2$ 32.00 1.143 
ImMm^  • at fmlt 28 t.oo .m 2a 17.00 .607 
Ao©lds8ii#s llWAtA WW* 
fsalt ®f ottors 2g 10-#00 .35? 2B 11,00 .393 
2g 5.00 2i 7,m ,250 
Last gwti® ©f s#to©l 
©eaplettd 2g 5?o.oo 33.234 28 3iS.oo 13,857 
AmsmKfctoSe 
' wwkljr «awilai 
1656.00 63.571 20 §9.143 28 1180.00 
AipRaKlaatfi ¥®©1% 
womlag •empasil^  
2764*00 f y®a» liow 2a 28 2590.00 .^500 
fyp® ©f work 5 jia*« 
fiwa ft©*f • law Si^ e 2i S65M 13.046 28 396.73 14.169 
©eTOpatieaal fi®M ©f 
gr!iat«s1i iateirest -
Ba» S.eal« 2i 3nm 33.251 28 m^9§ 14.427 
143 
fafcl# 24 
Blarik Data 
(Urn) 
I©-pam®« 
Paetor .,., 
a II f a XX f 
Welglib If 32§1.00 m.iM If 307f.00 162.053 
I«ight If 1326..00 m.m If 3^ 6.00 6f.78f 
Daraiiea of driving 
®ff If Sf.OO 4.684 If 105.00 5.526 
AttitwJ© tewaid dtivlag 
a® a type of 19 3.053 If 62,00 3.263 
M#ehaai#al sB'Uit^  If 43.00 2,263 If 51.00 2.6S4 
Wmm 1i@tw@c» wte 
driiytog OB a trip If 12,00 2,m If 54.00 2,842 
Iwll WMll '%•! '- —'- tak.jBI' ••—*- • IIITmBi IIII MH mUBW OX Oa3.XQXW If 10.00 ,526 If M.OO .f47 
* at fault If T.OO .36S If 13.00 .684 
Ae©M«t0 • 
fault ©f ©tl»w If f.00 .474 If f.OO .474 
AeoMwts *> wsvoldati.® If 3.00 If 6.00 .316 
lm% grade of sehool 
If 2^ ,00 13.f7f If 262,00 n.m 
Appimlfflat® pitKient 
eamiag 
6f,474 1240.00 65.263 eapaeity If 3320.0© If 
Appxmlaate wwtkly 
mmiMg mjim±^ 
5 y#ai» fw&B, W0U If 23Cffi,00 m.i^  If IfOS.OO 100,263 
fjp# of wojk § fmm 
from now - law Stelt If 265.S0 I$M9 If 2*5^ .54 14.3f7 
OeempatAonal field of 
greatest Jaterest * 
law S@al® If 264.14 13.f® If 27$ M 14.663 
144 
fabl® 2§ 
Preltolsafy lafeaaiatlaB Bla^ 0«ta 
Clloa«) 
factor |3BW«. gw«p 
II I 
ggcmp 
IX 
leSgbt 
Daimtiom ©f tet^ 'lag 
• hmm 
Attitiid® tmaxi dpifiag 
f mf.m m.rm 
f 5ffi»00 64.667 
9 Zf,m 3»000 
9 1141.00 126.rm 
9 595.00 66.111 
9 25.m 2.T78 
m a %p® of aetl'vity 9 26.00 2.8g9 9 24.00 2.667 
MeciMiieal aMlil^  9 15,00 1.66f 9 15.00 1.667 
Hem?® W6v®«i 8t^  ¥li®ii 
iyi-fJiig ©a a tfip 9 27.00 3.000 9 20.00 2.222 
Sifflflbei' of 9 M.OO 1.778 9 14.00 1.556 
A@eM«ati - at fault 9 2.00 .222 9 4.00 .444 
AO'eMcmtf • 
fsailt of 0th®«J 9 1.00 -.111 9 2.00 .222 
AeeM«sts * maveidafel® 9 2.00 .222 9 l.(K3 .111 
Iiast grsd® of i®ho®l 
e«^ et®i 9 112.00 12..444 9 126.00 14.000 
Ap^ xwiaat® 'pr^ Mt 
WBkly 
336.00 ©apaelty 9 37.333 9 540.00 60.000 
Apprffiimt® w®®k3^  
®apft@ity 
462.00 685.00 5 jmm ivm nm 9 51.333 9 76.111 
T jp® of 'Mun^ 5 yew® 
13.688 irm • law S«al® 9 99.48 11.053 9 123.19 
Oemipatiosuil f laid ef 
greatest imt®y«8t • 
Batr Seal® 9 1<^ .90 ll.STi 9 125.35 13. 
U5 
fafcl« 26 
f Data 
<tef«®^ laiist faas® fetal Qrcatp) 
wm 
Before itiirtag After iiltiatg 
• p©3?t©i pes e^d 
ZX XX  ^ H 21  ^ ZII 
Oholc* imetioB tla®* 
iou*m 40145»24 1104.00 44312.90 41975.93 
A •»» Jilt Mot •» jM A 
-yarlabili^  m.m 14^ .51 189.20 1421.34 2332.51 
false attempts 20.00 §6.00 25.00 67.00 32.00 
66&x*diaati€tn liio.oo 325130.00 1559.00 114443.00 116646.00 
9tf.4e 40991.20 989.50 39«S1.77 37242.56 
S'teoila^ s 220.40 1822.22 211.00 1693.56 1731.79 
Str«!«th of gilp 112f.90 51101.89 111^ .80 55194.22 53002.48 
Blood pr«ssar#t 
328415.00 Blaiteli© 18i5.00 1891.00 229429.00 228419.00 
Sgmteli® 3367.00 410513.00 3452.00 43653a.00 418882.00 
dftliraaie ikia 
jpespms© 156.13 8761.61 333.32 9928.14 8002.27 
Palsei 
Sate 21^.00 17£^ 4.00 2017.00 149523.00 157^ 8.00 
Repdarity 28.09 28.21 28.02 28.10 28.22 
tefel ©f 
•oseillatlffltt 30.00 ^.00 31.00 49.00 40.00 
l«ip±rati©ai 
7683.00 466.00 lieqmf®i«y 451.00 8064.00 7684.00 
Mmm rati© 21.5f 18.46 20.20 16.34 16.53 
Mm& 1/$ 
vai»lAMli%' 5,m 5..42 1,^  1.47 
MteBtioB te details 
Mb@x> attenptM 717.00 21011.00 963..00 37623.00 zmi.m 
Iteafeer i»igt(t- 6M.00 16332.00 O^.Oi 28314.00 22247.00 
llT©J« 99.00 517.00 243.00 94%00 608.00 
Q&vd ioi^ lagi 
flae 22^46.00 57362.00 1200,00 53464.00 54916.00 
lwoi« 10.00 10.00 8.00 32.00 4.00 
M®atal adAitioni 
taibsr attMpteft 460.00 7922.00 449.00 7m.00 7675.00 
iaafeer rigW 434.00 7140.00 425.00 6939.00 6969.00 
ilT01« 26.00 106.00 24.00 104.00 82.00 
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falsi# 27 
I#a»driifilag test 5«ta 
(lo Putt#® f 0feal ^ -mp) 
«8 
Befer® irftiag Aft©r iriflag 
p@rf.oi period 
i«8^  
rx ri^ I t  ri^ rxf 
@hoie@ reaeticm tlm*t 
1023 ..00 38591'.« 1329.00 48037.10 42621.70 
kmm$m 
variability 190.70 1473.31 220.50 1947.34 
fali® «tt(M^ ts 45.00 485.00 29.00 333.00 216.00 
®©i®pdliB8tl6B 1630.00 320922.00 1555.00 109945.00 132671.00 
&rip «<lEir£ai«@ 965.40 36421.20 966.80 m%M 35980.f9 
St6®dlllWS 254.60 24^ *76 243.20 2214.^  2310.67 
String^  of grip 1079.90 1320.1© 47^ 1.37 45937.74 
llo©t pr^ gar»i 
1736.00 ©iastolle 1794.00 116178.00 10914i.00 112292.00 
Systollfi 3437.00 43341?.00 3^ ,00 422561.00 425863.00 
•ialfaaio skte 
respoM# 276.56 4385.64 214.86 2744.49 3118.55 
fals«s 
lat® 2150,00 167760.00 ms.oo mm,oQ 152950.00 
Isfularity 2i.21 2S.4? 28,3# 28.81 28.62 
te^ ®l of 
osoiHatioJi 2a.oo 44.00 27.00 41.00 36.00 
l®ip±rati<«« 
pr«itt«5r 427.00 7325.00 443*00 7547.00 7215.00 
Mwi ratio 23.43 22.^ 21.86 18.54 19.53 
M«aa I/t 
vaariability 6..26 2.90 5.69 1.^  1.59 
Attentioa to d«tadlf 
lMl3@r att«pt®4 719.00 20905.00' 870.00 30366.00 24423.00 
Wmhmt right &29.00 16637.01 789.00 25145.00 19790.00 
Irrewi . 90.00 404.00 81.00 331.00 305.00 
•Card sorfclmfi 
Siffi® 1247.00 59963.00 1134.00 4^00.00 52556.00 
Errors f.OO n.oo 32.00 54.00 1.00 
Mefttal aMlticmi 
iw«l>#r attwapted 494.00 9014.00 475.00 ©81.00 8632.00 
It»b®r right 4^ .00 86^.00 458.00 •78^.00 8171.00 
li?roi« 32.00 18.00 17.00 35.00 17.00 
WJ 
TaM.® 20 
fest Data 
Clefi^flnent Faw<i Urn) 
i»19 
Mi&pm iiditljig Aft«r irt?l3ag 
?®st 
p»ioa p®ri©d 
2X 21^  ri rf rxi 
e&©iet r®aeti« %la#i 
Mmm 70G.4© 263^ .88 74O.i0 29501.26 2W14.53 
Awsrsge 
irarial>ili-% 126.80 940.50 133.80 1055.42 940.24 
fftlsD attenpito 18,00 54.00 2i,m 57.C» .^00 
0©oyi4aatioa 1394.00 115006.00 1344.00 
663.iO 
W^ .oo 109320.00 
trip 570.90 20481.31 266®.80 21706.69 
Si«ail»@ss 152.00 1270.00 1^ .60 3268.20 a253.4i 
Stp®iflii ©f grip 899*7© 44732.45 932.^  id 46248.67 
Hood prtssaret 
©iaitelie 1309.00 91141*C« 1311.00 91265.00 W3.00 
SpitoXie 2370.00 29fm6.§0 2389.00 310045.00 300723.00 
skla 
3PW!p«i« 177.67 3830.18 217.65 8598.22 5517.08 
W,G0 1195^ *00 3354.00 99602.00 107650.00 
l«galarity 19.03 19.09 19.10 19.25 19.15 
I.OT©! ©f 
22.00 36*00 24.00 38.00 32 .C» 
E#®pteati€®i 
309.00 5139.00 309.00 5279.00 51^ .00 
Mem I/fe rati© 15.30 33*34 14.24 11,92 11.83 
I/l 
vafJaljility 4.08 1.09 3.95 1.11 .87 
to d«taiit 
Ub@r 503.00 1S567.00 647.00 25591.00 19838.00 
Wmher vigM, 432.00 320^ .00 5^ .00 19470.00 1^ 32.00 
71.00 397.05 95.00 603.CW 430.00 
§ai?(S s©rtiags 
tSa® 871.00 41209.00 851,00 39471.00- 40020.00 
l.tro2«. 6.(» 6,00 8.03 12.00 4.00 
Meatal adiitloai 
$34.00 5396.00 299.00 4975.00 514«.0O 
fcater .righfe 302.00 5062.00 292,00 4804.00 4911.00 
IiTcars 12.00 38.00 7.00 33.00 13.<» 
14® 
f«bl« 29 
tmt Bata 
(»o P«i8« Mta) 
B®f«# Aftti- drliflag 
period ptrioi 
s:i  ^^2 Zl ZIl 
Slioie® reaetli® tin#! 
Mi«» 669.S© 24546.84 749.^  31S75.51 27594.57 
166.40 vmlmhilitf '126 ao 995.S3 3945.14 1547.52 
False att@apfas 39.00 473.00 26.00 330.00 211.00 
e©ot«ilaatiai 130Q.00 106904.00 2216.00 93'934.O0 9i275.00 
C^ ip «adiirazie@ 62g,4G 22734.94 ©3.70 22590.27 21991.23 
Ste^ ia«i@ lg2.20 1815.16 173.30 163S.31 1711.18 
S-towtith of gi'ip SJ3.80 37429.34 863,90 ^414.53 3aS35,49 
lleod preiSMTdf 
a0638.G0 Difi^ tolle 1230.00 1172,» mm.00 76849.00 
SyistdLie 2466.00 327980.00 2424.00 $i8m,oo 321616.00 
fial^ aoi© skla 
r«epoQse 159.12 2231.17 150.40 2323.94 2030.67 
Pttliftt 
Rate 1443.C» 110571,00 1269.00 a6219.00 96953.00 
legtalarlti' 19.15 19.34 19.22 19.46 19.39 
Ii®V#l of 
QieiUatim 25.00 a.oo 22.03 36.00 33.00 
Itsplrati<mi 
258.00 377S.00 274.00 4302.00 3955.00 
Mean I/& ratio 17.26 17.86 15.95 14.45 15.38 
Mem t/& 
variabUi*^  5M 2*59 4.36 1.32 1.39 
Att«atioa to detalli 
Kimlser att«0iptdl m.oo im.oo 60S,00 22090.00 17^ 1.00 
fcab®r jflght 44.0.00 3210.00 550.00 1821g.(» 14345.00 
EfS*©!® 68.00 338.00 5S.00 234.00 231.00 
Card aortings 
884.00 45174.00 805.00 36219.00 39236.00 
Eirojpi 4.00 4.00 12.00 54.00 1.00 
M«tal iE^ iitlmi 
atteaaptai 350.00 6632.00 3^ .00 6044.00 6266.00 
Wmher r%ht 340.00 6322.00- 319.00 5669.00 5911.00 
10.00 16.00 13.00 29.00 15.00 
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faWLt n 
featiemmm feat Im. Data 
Fatts# Total §yoap) 
I«^ S 
fariam® 
Fifst t@st wm 
XI ZX^  
Seconi ttst wm 
n Zlt 
g»or tiae 23.30 33.34 
B^rnvim 2m.m 3mmm 
stop Hgkt 
rtspowe t&Hii 
0^3?Jglaal ista 28.5f 33.45 
for 
0Ete«B# emrm 23,3? 20.42 
Mmmgw ¥®r3afelLlit|«-
teigiaal iata I3'.f9 21.43 
AiJmsteA for 
«t«8i® s®©3?^  4»04.. 3.«24. 
fofcal trip tJffl# iaa.34 511.^  
fjrala rm(M.m t$mt 
Ums&--
OrifSaal iata ai.,g4 19.4f 
Adjusts tmr 
eKtr«© 0®o»s 20.^  l'?,04 
Ammm ftftaMlitr"-
Origteal iata 13,30 S.3S 
Adjust®^  f«ap 
tKteaa# m&tm .10.'06 4*39 
2im 36.53 32, Tf 
Z$m*m 368573*00 328S10.C« 
35.^  
24.17 
19.04 
4.^  
102. 
21.68 
20*15 
15.89 
10.08 
gO.8? 
21,?3 
5i.40 
1,29 
432.75 
20,97 
16,54 
17.61 
5.23 
39.32 
20.15 
22.« 
.12 
459.8S 
li.85 
15.74 
8.37 
3.63 
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f 33 
Fmf&mmm test tlm lata 
(1© P«s# f o%al Qt^ p) 
l««g 
farfaljl# 
fiwt mm . %mt ma 
SI ZX^  zt ZXf 
I»©r tiffi# 
Steeriag 
Stop llgfefc, 
rem^ mm ttes 
2S,30 6?»22 20.ao l%m 31, ft 
3m%m 516459.00 2?6f.G0 333^5.00 3$mi,m 
mm 
Mjms'ttd tm 
m^vm9 BmTm 
kf&t&ge imriaMlit^  
Original data 
Adjusted for 
@'e6r«i 
total trip ti»i 
fimlB rfaistioa t:fto®i 
Original data 
Ad jus ltd tm 
eKtr«@ sei»r«» 
A'verag© variability 
Original data 
Adjusted for 
exti^ ® scorsB 
30*60 
24»40 
16.24 
4.15 
132..§2 
25,23 
20,84 
2i..lg' 
11,17 
If,# 33.M 
22,4^  29,7? 
48.37 
1.4i 
12,72 
7.^  
SG4.2f 101.11 
2i41 20.7f 
WM i%m 
17 m 12.43 
S.m 10,27 
4f.34 
39.96 
I IM 
$M 
m3M 
16.49 
14.i5 
6.97 
5,03 
40.27 
27.92 
i3.m 
1.30 
439.g7 
19.75 
15.4S 
%n 
3.83 
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tmrn 34 
fest Bata 
CRefe«0lMat  ?»®0 Mm) 
mm 
fiaeiaM.® 
First t®s% wm tist »» 
T1 1^, :e:^  
liToy 16,# 2%&b 
mmtSMg 2m4.©0 2TO44»OCJ 
light 
»®p«ajB© tiati 
Mmi* 
Original data 1?,71 MM 
for 
eatm®® @«or«» 14*% 11 #96 
Average vaarlaMli^  
Oriiinal iata S#ff 34*^  
Adjusted for 
sKtrraae #©«?« 3«06 #f6 
fotal trip tliBt n,53 387.^  
fr»4a r®aeti«ft %imt 
Mwfflp* 
Origi»al data 12 S9 ?»6i 
Aijastei for 
«tr«» se©r«s 12,»32 
At©rag« fftfialiility-
teig-^ 1 ii'fat S#26 4»46 
MJastei im 
«treia# fcorw 6,04 2,28 
16,1^  33,09 20.^  
203.00 315163,^  267066,00 
26.23 
15.37 
I3m 
2.^  
•i^ .lO 
33.63 
13,10 
10.f4 
7.28 
70.26 
MM 
55.07 
.39 
326.06 
UM 
10.15 
%m 
4.17 
27.2g 
32.U 
9»68 
.42 
346.22 
9.^  
S,§2 
5.79 
2.40 
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TaWL# 35 
fmti&mmm f ««t 1«bi Datt 
{»© ffflis# M«) 
?«riable 
first tttft moL S®e«i %m% aim 
JX It ZXf 
l»or tla« 22.g3 0.^ 4 13.01 22«74 26.85 
Stserlag 4fi0654»<» lf95»00 251771.00 302833.00 
Step light 
mapm»0 t3»®s 
Mumiw 
OrigSnal data 20.01 2.6,45 22.37 34*43 26.67 
A4Jwt@d far 
m%Tm» s^ mrn 16.C^  14.49 lf»58 26.70 M.07 
kmTmte vas?'laMllt$'-» 
iOrlglaal data ll.i? 39.07 S.05 7.93 9.83 
Mjmst^  for 
teor®® 2.89 1.26 4.26 3,16 .61 
fc5tal trip tiae 7936 3 .^55 72.22 2ff.§3 32S,06 
fraitt rmetim tii»t' 
M@3&» 
QrlgSaaliata 14.5  ^ 13.06 12.54 9.37 
MJ«st®i i&t 
«rb»a« se«mi 22.6i 9.29 12,22 8.41 8.38 
"irarlaliilite^  
irigliial iattt 10.S2 8.09 7.26 3.26 3.97 
Mims'ted f©i» 
«KtjH»B« amrm S.26 4,14 6,8i 3.07 2.93 
4si« ® 
* • * • 
m Ka i3- h %3» k h m. fc 
JO 
fc >8 
0»  ^k h 8 k h m. Is fe 
• • 
-4 m 
• • 
f s 
M K>3 ro \Q 
• •» • 
 ^q o 0\ «4 ys 
m \o 
s s 
l-J ca 0V NO 
8  8  i s  •*1 <# J*S M* O  ^
03t S k h 
H W •'S ® 
h k is s 
E 
• ' • 0S. io g% sO 
K5 
I  
€9 '1^  
i h 
m 
i 
0S 
« 
->8 
8 k 
S 
8 
Vft 
vs-
o 
8 fe 
I 
8 
M 
N 
M 
H M 
a 
•sa 
ff 
.«*• 
i 
» 
i 
% 
li 
!-§• 
P 
:i 
w 
» 
m 
f aKL® 37 
fmffemmee Tmt las Data 
(»© Pais® Wmm) 
Sm9 
ftfiabl® Fiwt test mm BmeM t@st 
sx rt Tip- ZXl  
B»or %3m 5,Af . 1.4® 
Steerittg 3.011,00 
Stqp light 
irespe®!'® tl»#t 
Mw>» 
Origiaal data , %99 13.01 
M|ast«i for 
«t3?effl® ie©r« 8.»34 7.^  
Origlaal data 4.% 9.30 
MJwit^  ^f©¥ 
@Ktr@B@ s@@rw 1.26 .22 
total I3fip tla© 32.96 125.74 
fwiSa r««t4®» tSa»i 
Ofigimal data 10'*61 15.54 
MJasttd f&f 
mtmmw emtm $»16 10.49 
Afsrag# fariafelliti'-
•(3flgS»al i®t« ?»36 9»7i 
Ad.|ttst«i for 
m^ rme emme 2.90 1.64 
7,19 6.74 4.72 
772.00 81714.00 S42 54.00 
10 .SI 
10.19 
4.67 
3.55 
2i.0f 
S.25 
7.41 
5.17 
3.39 
14.^  
13.25 
3.91 
2.52 
303.^  
7.05 
6.44 
3.71 
1.96 
13.60 
9.86 
3.95 
.6g 
111.80 
9.88 
7.09 
3.74 
.90 
I3f 
tabl# 38 
ItttWiiit Perioa 
(Sim rf T^ l -©rottp) 
' lh©l©-|3l©t • Spli%-pl©t 
- tpeata^ Kfes !»« •- treaianents 2}ite»is%.i«. Error 
imim% in) df»i CD df«S4 (a) df»ii <axs| air-ai (a) if-m 
1. 11 .^68 a762a.ii 2536.16 43 .iO 4982.07 
2. 21^9 ,^00 3»439718.00 26989232.00 2437744.00 49697i«.00 
3. 3295..-  ^ 144S29.53 9090.27 2098.14 42297.18 
4« 35.47 1096.53 2.18 1.71 241.44 
5, •43 14»35 .60 .29 18.15 
6. 150^56 4il5,® M.t6 17.48 1513.89 ?. .14 3.00 .50 .27 21.48 
8. .01 UM .16 .27 17.24 
9, .06 12.97 .18 .17 32.91 
10. .M 15.94 *85 49.89 
11, IM .38 .35 14.56 
1. Belt ip«ol"tttJ«i® 
2. 8t#<siriag 
3. Sietrlag «ffl©i«iey 
4.. St^  light retpais® tlaw -
M«a» • arigJbPkal iiat» 
5. Stop light mepmBe tJa# -
fm m-^mm smmB 
6. Stop lifht s»tsp«#« tia« -
Awr®g® -fafiahtli% • orAgiml iati 
7. Stop light respcm®® tfte« • 
Awrage variability - aijaitei for ml^ m® smms 
i, frate reaction time -
Mean - original data 
9. fraJto TOaotion time 
M«Mt • iBiJastti for mtrmw smrm 
10, tiwl» tS»i -
Jkmvm  ^ irariaMlity - orig l^aal data 
11, fraSa i%««tlm tla® •-
Air®!*^ © irariablllty *» i^ Jmstei for «tr«®« seeros 
sG m 
• • -« • • 
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Pirtei 
(Bm ©f Sqaawffl W«*ei) 
I«iS 
Mliolap l^tffe Spiit-picji 
ft liTor lnt«faeti«it MtTOT irJjabl# C») m»i (1) if»a.6 |A) <if«ll <») 4f»ii (A)  i fm 
1. im.oo 4?00»2f m.3f Z f M  1098.37 
2, wmmM 42"'mo8e,» 15523 .^00 nmASQ ^062 .^00 
3. 1833.48 ismM 7m.w 28.SS 7^0.75 
4. .22 3.56 2.SI' .37 U.74 
5, 2M 1.42 1.12 23.29 
6. M Am 3.00 2.9® 27.76 
7, *14 2.18 1.35 1.23 16.89 
8. .01 4.^  ,u .74 8.84 
.04 5.45 .17 .36 3.54 
10. M 2.51 2.15 28.-  ^
11. M l.lf .40 2.38 2.75 
® 1, i«3L% rwolatimi 
2. Steeriaf 
3, 9tfMim^ e^  
4, St©p ll€M.r<^p«s« tin®- * 
Myaft M .tarigisal 
3* S'^ p 2iflit 3?@sp»®® tSae -
UmM » Mlmstwi t&p ms^mn smwm 
6. $t&p llgitt tiwi » 
vafiaMlity • or%l3aal i«t» 
7, St©p lif» Tmpmrn^  tJa» -
&mmg9 TtriaMlitir • Mjmited fee «r<ap«EM& Bmitm 
5. fraia Tm^ tim Ma® • 
MiMii • oidglaal diita 
9, frala rmetim tiae- -
ii'i«a • aijuusted for $mTm 
10, f3?aSa m&ettm time » 
Af®fag« variability • «MPigl»al iat« 
11 • ffaia ipeaetioQ tSro-
A%®w^ ® t'arisfeility • «IJwt@d f©r s©erw 
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fable <43-
Se&tm 
.gy»B 
«acw€ffie 
seertf 
lot 
ie€^ @fi 
KorMff gCTR 
Irlraai 
s«««a 
Sot 
«tta?®i6 
fl«or®i 
Test tmi 
Stop light 
i*@@p€^ # tte-
First test ma 
tfcnm 
Mm 
fotal group 
S«ewd t«itt mm 
Mm 
t&b&l gjtmp 
frain 
3mi@tic!ii tiaA-
First t©8t TQJOt 
Etta 
Total gsmp 
S#e^ t@@t vm 
Wmm 
Mm 
fotal gtmp 
Iitbrmsit periedt 
Stop light 
r@@pw8« tiM» 
¥^ @^11 
Mm 
Total gfotip 
Train 
i^ aetiw tint* 
Total grewp 
6 
7 
13 
10 
14 
1 
6 
7 
2f 
4.7 
76 
22 
3® 
60 
n 
15 
14 
14 
21 
79 
ISl 
S6 
190 
276 
13 
H 
4 
4 
3 
1 
4 
108 
24 
m 
n 
4 
11 
15 
11 
17 
15 
20 
la 
24 
80 
148 
04 
180 
U1 
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Data 
(f©tal Swap) 
fariafel* PMIft. JMP 
a ZX f » ZX f 
iOjartaws 2i 42,00 1.500 20 35.00 1.250 
AppiemhmoMim of 
iiazazds 2S 4^ .00 1.679 2g 50,00 i.'ms 
dri-fSng 2i n*m 1.179 2S 28.00 1,000 
28 40.00 1.429 28 32.00 1.143 
f«®ltag 
of fatipi® 28 18.00 1.357 2i 31.00 1.107 
28 1.714 2g 36.00 1.286 
28 
€%m 2.391 28 68.00 2.429 
Fi^ ysical ®@af®pt 
la di?iv©ir*s stat Z$ mm .536 28 17*00 .607 
Pl^ ieal 23 42»00 1.^ 0 28 32.00 1.143 
Eftaetioa tiM 28 45.00 1.607 2i 38.00 1.357 
28 40.00 1.429 28 30.00 1.071 
E0e«n^ ®d iSM 
b©tw««B stop# 2$ 63.50 2,268 2g •s.so 2.589 
M2 
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Subjtetiv® Data 
CM«) 
VariLaM® .g,; ,r„ , imp 
» SI f II ZI I 
AXeitewis 19 25.00 1,116 If 24.00 1,263 
AppT^ MSiOB of 
19 29.130 1.52€ If 33.00 1,737 
Mtitai* t©¥ai€ 
iriv.Smg 19 19.00 1.000 19 20.00 1.053 
Gmemtrntien 19 11.05 1.63a 19 25.00 1.316 
Qmrnml fselis^  
of fatigas 19 2%m 1.421 19 23,00 1.211 
latftiwt 19 3Q,m urn 19 25.00 1.316 
Fatimm 19 45.00 2.36i 19 42.00 2,211 
Pl^ ioal <6mf&rt 
M irimr's seat 19 ll.» .579 19 34.00 .737 
f^ teal eiiicimw 19 2g.00 1.474 19 24.00 1,263 
Reaction tia® 19 31.00 1.632 19 2S.00 1.474 
Eel«3mticai 19 28.00 1.474 If 2A»m 1,263 
tiao 
bmim@m et&jim 19 42..§0 2,237 19 51.50 2,711 
m 
fabl® 44 
Sttl3j®<etiire Iir:almtim Data 
(Wmm) 
Variam# 'paai-e gemp gvmp 
•m- ' ' "' ' " •"• , i.ni':Tn.nr'rTii 
B zx I a YX f 
f 1?,00 l.SSf 9 11.00 1.222 
of 
liazai!«d« 9 18,00 2.000 9 17.00 1.8S9 
Attitei.® tewirt 
dmifisg 9 14.00 1.555 9 S.OO .889 
SweeB'toPa'liiloiB 9 9.00 l.MO 9 ?.00 .m 
fesllag 
of fatlftt# 9 11.00 1.222 9 i.oo .889 
9 ii.» 2.000 9 11,00 1.222 
Fatigue® f 22.00 2.444 f 26.00 2.889 
Eb i^eal e«f©rt 
4n irlwr'f i«at 9 4.00 .444 9 3.00 .333 
Pl^ iwl efflei«tt€gr 9 14.00 1.516 9 8.00 
leaetion tlai« f 14.00 1.555 9 10.00 i.m 
EflaaaMoii f aa.oo 1.333 9 6.00 .666 
%iM» 
teet¥«®n ®t#p 9 21.00 2.333 9 21.00 2.333 
